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FOREWORD 


Children with reading difficulties are under a severe handicap 
in modern society. They are debarred from the world of imagina- 
tion, knowledge, and power opened up by newspapers, magazines, 
and books. More than this, they are highly sensitive to this de- 
ficiency that marks them off from their fellows. The emotional 
blocking thus occasioned tends also to prevent their achievement 
in other fields. 

To the task of understanding the reading difficulties of these 
sensitive children Dr. Monroe brought a sympathetic attitude, a 
discerning and painstaking analysis of each case, and a patient 
perseverance in treating the problem. This study, therefore, em- 
bodies in unusual degree the combination of behavior research of 
high scientific standards with successful therapy. 

The materials in this book are organized and presented not 
only for the specialist in this field but also in a way to be helpful 
to the teacher and the parent baffled by the problems of the child 
with reading difficulties. It is not often that one may present 
a product of scientific research which is also of immediate help in 
removing a handicap common to thousands of school children. 


ERNEST W. BURGESS 
Director, Behavior Research Fund 
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PREFACE 


This study would not be complete without an attempt to ex- 
press my gratitude to the many persons and institutions who have 
had close contact and interest in the research. 

The study was made possible by the Behavior Research Fund 
and the Institute for Juvenile Research. To Dr. Ernest Burgess, 
director of the Behavior Research Fund; to Dr. Herman Adler, 
former director of the Behavior Research Fund and the Institute 
for Juvenile Research; to Dr. Paul Schroeder, present director of 
the Institute; and to Mr. John C. Weigel, administrator of the 
Institute and of the Behavior Research Fund, I wish to express 
gratitude for administrative aid and valuable suggestions which 
have facilitated the research. 

To the psychiatrists, psychologists, psychiatric social workers, 
and other members of the staff of the Institute for Juvenile Re- 
search I am indebted for co-operation and many helpful sugges- 
tions. My colleagues will recognize in many of the cases reported 
in this study the evidence of their contributions. To the psycholo- 
gists, under the direction of Dr. Andrew Brown, I am indebted 
for the assistance in giving the battery of the diagnostic reading 
tests and for selection of cases. My assistants, Miss Helen Gib- 
bons and Miss Laura Gundlach, should be especially mentioned 
for the large number of tests which they gave and followed 
through with remedial treatment, conferences with teachers, and 
re-examinations. They also made many helpful suggestions on the 
remedial devices. I am indebted to Dr. Luton Ackerson for con- 
structive suggestions on statistical procedures. 

Many institutions and persons other than the Institute for 
Juvenile Research and its staff have also contributed to the study. 
Miss Azile Reynolds, principal of Armstrong School, and Miss 
Mary Willard, principal of Kenwood School, Chicago, were most 
co-operative in giving permission to test the children of their 
schools who formed the group of controls. Dr. Grace E. Munson 
and the members of the Bureau of Child Study of the Chicago 
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Public Schools have referred many interesting cases for study and 
have co-operated in the remedial work. Mr. Edward H. Stullken, 
principal, and Miss Charlotte Lowe, psychologist, of the Monte- 
fiore Special School, Mr. Carleton Washburne, superintendent, 
and the members of the Bureau of Educational Counsel of the 
Winnetka Public Schools, and Mr. W. J. Hamilton, superin- 
tendent, and Miss Ethel Burris of the Department of Methods 
and Research of the Oak Park Public Schools, were most co- 
operative in the experiments in remedial instruction. I wish to 
thank also the large number of superintendents, principals, and 
teachers from many communities who referred cases and gave 
generously of their time in remedial instruction. Miss Ruth L. 
McMillen and Miss Leota Blow should receive mention for the 
large number of cases that they trained. The research could not 
have been accomplished without the combined efforts of many 
persons. Our mutual goal was the ultimate happiness of the 
individual children whom we studied co-operatively from our 
various points of interest and training. 

The present study is in many respects an outgrowth of a previ- 
ous one made at the University of Iowa and reported in the ‘‘Ge- 
netic Psychology Monographs” (Clark University Press), Vol. 
IV, Nos. 4 and 5, October, November, 1928. A number of prob- 
lems that are attacked experimentally here have their origins in 
the former investigation. Dr. Samuel T. Orton first called my at- 
tention to the unusual facility which poor readers sometimes have 
in mirror-reading and mirror-writing, to their reversal errors and 
problems suggested by such observations. Several of the tests 
and techniques developed in the former study have been elabo- 
rated and perfected in the present study. Reference to the previ- 
ous investigation in comparison with the present one will show 
the extensions, modifications, and new points of attack that have 
taken place during three additional years which I have spent in 
the study of reading disabilities. 

I wish to thank Mrs. Lilian Davis, of the Institute for Juvenile 
Research, and Dr. W. S. Gray, of the University of Chicago, for 
reading the manuscript and making helpful suggestions. 


MARION MONROE 
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CHAPTER I 


THE QUANTITATIVE MEASUREMENT OF 
READING DEFECTS 


The fact that a child may fail to learn to read and yet be of 
adequate intelligence is receiving increasing attention from edu- 
cators, psychologists, and psychiatrists. Until recent years teach- 
ers have assumed that any child who attended school regularly 
could learn to read, and that if he did not he must be either lazy 
or stupid. With the advent of intelligence and achievement tests, 
however, psychologists have studied the relationships which exist 
between measures of capacities and achievements. They have 
observed that the relationships are in some instances very close, 
and in others merely a trend too slight to justify the prediction 
of one trait from another in the case of any individual. Even be- 
tween closely related abilities, such as reading and intelligence, 
there is a range of disparity in which we find such variations as 
the bright child who cannot read although he can comprehend 
material read to him, and the defective child who reads fluently 
although he is unable to deal intelligently with the material read. 

The atypical children who do not learn to read so well as would 
be expected from their other intellectual abilities present serious 
educational problems. In order to differentiate them from the 
general defectives in whom the entire pattern of intellectual traits 
is more or less uniformly retarded, they may be regarded as having 
a special defect. Such a defect, if persistent, usually prevents the 
child from making progress at school and ultimately blocks the 
possibility of his preparation for an economic position in keeping 
with his other capacities. 


SOURCE OF CASES 


The study of a large number of children who present reading 
difficulties was made possible by the Behavior Research Fund, 
and by the Institute for Juvenile Research whose clinical service 
gave access to many children having various kinds of problems. 
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Four hundred and fifteen children who have special reading de- 
fects that vary from mild retardation in reading to extreme dis- 
abilities have been studied and compared with a control group of 
one hundred and one school children in an average American 
school population. 

The reading-defect cases were divided into three groups on the 
basis of the method of their being referred. The first group was 
obtained from the routine examinations of the clinic of the Insti- 
tute for Juvenile Research. The children were brought there for 
many problems as well as for poor reading. The fact that certain 
children were unable to read, or were very poor readers, was no- 
ticed during the course of the routine clinical examination, and 
the study of the reading disability was made a part of the clinical 
program. This group of children, in which there is a variety of 
behavior and environmental problems, will be called the ‘‘clinic 
reading cases.”’ The agencies referring the children consisted of 
parents, teachers, social agencies, charitable organizations, the 
juvenile court, etc. 

The children of the second group were referred by parents, 
teachers, and school psychologists only for a study of their reading 
difficulties. Some of them were found to present other problems 
as well, but the reading defect was the primary reason for re- 
ferring and the cases were relatively free from other complicating 
social and environmental problems. They would not have been 
brought to the clinic had there not been a special study of reading 
disability in progress from which their teachers and parents de- 
sired to receive help. This group of children will be called the 
“special reading cases.”’ 

The third group of children was referred for a study of their 
reading by the psychologists and teachers of special schools and 
rooms for borderline and mentally defective children. They were, 
for this reason, limited in their intelligence range. While some 
were found to be of average intelligence in spite of their school 
placement, the group as a whole was inferior in intellectual ca- 
pacity. Many of these children presented the usual complication: 
of problems of the defective child in school adjustment, and many 
of them were behavior problems as well. They were referred, 
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however, for further study of their reading in order that the school 
might be able to apply satisfactory remedial methods. This group 
of children will be called “defective reading cases.”’ 

There was some overlapping in the sort of cases found in the 
three groups. Some of the clinic cases were defective in intelli- 
gence as were the subnormal-room group; some of the special 
cases presented a variety of problems as did the clinic cases, but, 
on the whole, the differentiations of the groups are fairly clear 
cut. 

The one hundred and one school children will be designated as 
“controls.”” Although a few of them were found to have reading 
and behavior problems, we assume that the frequency of the prob- 
lems is that found in any group of children in schools of average 
to good American population. 

In addition to these four groups of children, examinations were 
made of a number of miscellaneous cases of special interest, such 
as defective children who read exceptionally well, adult reading- 
defect cases who were parents of children having reading diff- 
culties, university students who read poorly, and a case of loss of 
reading ability in an adult after a brain disease. Data from these 
cases were too few to be treated statistically, but will be referred 
to in the illustrative material. 


DISTRIBUTIONS OF CHRONOLOGICAL AGES, MENTAL AGES, 
AND INTELLIGENCE QUOTIENTS 


The distributions of chronological and mental ages and intelli- 
gence quotients of the four main experimental groups of children 
are given in Tables I, II, and III. 

The mean chronological ages of the reading-defect cases were 
several years in advance of the controls. This discrepancy is one 
which is due to the following cause. We wished to secure as a 
control a group of children who were in the beginning stages of 
learning to read in order to compare the usual learning process 
with that of the reading-defect cases. As our reading-defect cases 
were extremely retarded in reading, it was necessary to secure a 
young control group if we were to have somewhat similar stages of 
learning for comparison. 
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The mental ages of the children were obtained from the Stan- 
ford revision of the Binet-Simon tests except in a few cases in 


TABLE I 


DISTRIBUTIONS OF CHRONOLOGICAL AGES OF CONTROL 
CHILDREN AND READING-DEFECcT CASES 


SEE ee omcal eg Controls Reading Casas Readies Cases pede Cases 
6G-o to 6-11........... I 7 Wdeererace ne Oa Drareraied toeeuns 
7-OtO F-IT........ 6. 34 22 4: eee ees 
8-oto 8-11........... 48 28 22 2 
gQ-O tO Q-II........... 14 36 23 5 

10-0 tO IO-II........... 4 27 19 4 
Ei-0 COLI oh cis ole he ee ee ees 25 23 6 
E2010 FO hte ie eee ee eee eee 21 16 5 
TSO 10 V9 cc ye adegene mews 24 It 6 
TAO: 10 14ST Tso ooeb hh ernie eiseeus ees 15 16 10 
£5-0 00: P6488 ocean eae ans 7 II 4 
16-0 (0 160815 os cu ne dalae ee eben B. (lb deaisecucsns 3 
PIO LOT 78T Mee Hw wee Se ease od ol ACADEME OGS Canis Wee e ee ee ew Bas 

Totalisess tices IOI 215 155 45 

MGA cisco nicads 8 yrs., 10 yIs., II yIs., 12 yrs., 

4 mos 9 mos. I mo 8 mos 
TABLE II 


DISTRIBUTIONS OF MENTAL AGES OF CONTROL 
CHILDREN AND READING-DEFECT CASES 


aaa ecrip A * Controls Reading on Reads Cases eating Cases 

§-0 40) §9t Te cece lee cee ess Yn Cee es Pe ra eee ee 
050 10 O2T Tokai c wins beanie ata etoe ties 9 2 I 
7-0 tO J-II........... i 38 8 4 
8-oto 8-11... ... 2... 30 43 17 10 
g-o to g-II. . fH 38 50° 34 12 
IO-O tO IO-II...  ...... 15 36 23 II 
IWOtO II-Ir ... we, 9 17 23 4 
I2OtO 12-11. ......... 2 6 17 2 
13-010: 1320166. una eS els eseet daa 5 13 I 

T4H-O LO T4-IT. fe eee eee ee 4 6: ibistaweasceds 

15-010 T6411... cc tecrle eee eed ates 3 yn, or ere 

TO-0 00 SOS Pic cio nas, andes Geet eae eek ee re re ere 

EPO LOU coud oatleee< es heked 2 S. _ Wisauses ce een 
POURS ice tnleiead: 4 101 215 155 45 
MEGAN: scccantsaias% Q yIs., 9 yIs., It yIs., 9 yIs., 

5 mos 6 mos o mos 8 mos 


which the Kuhlmann revision of the Binet tests was substituted. 
The mental ages of the reading cases had a wider distribution than 
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those of the control. The mean mental ages of the clinic and de- 
fective reading cases were about the same as that of the controls, 
but the mean of the special reading cases was over a year in ad- 
vance of that of the controls. 

The mean intelligence quotients of the groups show some dis- 
crepancies which can probably be explained by the differences in 
sampling. The mean intelligence quotient of the clinic reading 
cases is about ten to fifteen points above the mean quotient for 


TABLE III 


DISTRIBUTIONS OF INTELLIGENCE QUOTIENTS OF CONTROL 
CHILDREN AND READING-DEFECT CASES 


1Q. Controls Reading ‘Cases ie alne Cass Revie ‘Cases 
ESO+60e 5. Ab ates Ta cea ca ald aa Grerpeete tage bam eee anata 
140-40 so 5. S556 en ; As (Creer epee T° lcsamiteouans 
$30=303.i-c Scatencanaaws Side twetea mes ene | eteate gor arana eat 
126-20 eed hae Raw eee 17 10 Rio) Acs west hacetess 
PIOHIO ies os cheesy heees 27 17 90° ede heehee 
100-100 sar esguwtsacs.ws 26 34 37 4 
D000 es hee sikotiate ed 14 49 44 2 
SOHOO wii Stee sao sea en 6 45 32 8 
y [oma |° are rea ear rere ear I 35 4 20 
00500 :- 6.3240 pe eheoes en esse 20 I 9 
SOT 6 Oe eh ws area lor siine iemugce at ne tre re rer 2 
BOAO ose eee eased e alle co oeak wats ha oe eesve esa su toas obese lee ee eta ead.ee 
Xo) 1 eae nee 101 215 155 45 
NCAT pyres aes III.4 QO 4 100.9 77.4 


all the Institute for Juvenile Research cases;’ the mean quotient 
of the special reading cases is about that found by Terman? for 
unselected children; and the mean quotient of the mentally infe- 
rior group is slightly above the mean that one might reasonably 
expect in special classes for subnormals. The control cases are 
slightly superior to the general population, probably owing to 
particular factors in the specific communities from which they 
were chosen. In excluding districts of foreign population, the mill- 
ing and industrial communities were also excluded, making it 

*Luton Ackerson, Children’s Behavior Problems (University of Chicago Press, 
1931), I, 22. 


2L. M. Terman, The Measurement of Intelligence (Houghton Mifflin Co., 1916), 
p. 66. 
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necessary to choose schools among the better occupational dis- 
tricts. 

It appears that the reading-defect cases are fairly typical in 
their intelligence-test scores of the samplings of population from 
which they are selected. The reading defects may occur at any 
intellectual level from very superior to very inferior, as measured 
by intelligence tests. 


MEASUREMENT OF READING DEFECTS 


Before we can compare the severity of the reading defects of 
two children or of the same child before and after remedial treat- 
ment, we must have a method of measuring the extent of the de- 
fect. We must measure the child’s reading achievement and then 
determine whether or not this achievement is in harmony with his 
other achievements. We cannot conveniently measure all his other 
accomplishments, but we can take a sampling of them. We must 
know, furthermore, the relationships which exist between reading 
and the other measures in order to determine the child’s expecta- 
tion in reading. 

A measure of the child’s reading achievement is more accurate 
for our purpose if several kinds of reading skills are considered. 
We selected in this study a series of six reading tests. Gray’s Oral 
Reading Paragraphs’ measures the ability to read increasingly 
difficult paragraphs aloud. The score for each paragraph read in 
the test is obtained from a chart which takes into account both 
time and errors. The total paragraph score for the child is trans- 
muted into a grade score, which designates the child’s level of 
reading in terms of the school unit of grades. The test ranges from 
the first to the eighth grade. The Haggerty Reading Examination, 
Sigma 1, Test 2,7 measures the ability to read silently and under- 
line the correct answer, “‘Yes’’ or ‘‘No,”’ to questions of varying 
difficulty within a given time limit. The score is the number of 
right answers minus the number of wrong answers (see Appendix). 
The test ranges from the first to the fourth grade. The Monroe 
Silent Reading Examination’ measures the ability to read silently. 


t Bloomington, Ill.: Public School Publishing Co. 
* Chicago: World Book Co. 3 Bloomington, IIll.: Public School Publishing Co. 
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Each paragraph is followed by a question and several words, the 
appropriate one of which is to be underlined. A time limit is 
placed on the test. The score for comprehension is the number of 
words correctly underlined. The test ranges from the third to the 
eighth grade. In our procedure we gave either the Haggerty or 
the Monroe test—Haggerty if the child’s reading was below third 
grade, and Monroe if above third grade. The Iota Word Test* 
measures the ability to read isolated words accurately. The score 
is the number of words correctly read (see Appendix). The test 
ranges from the first to the fifth grade. The Word Discrimination 
Test? measures the ability to select the correct words from lists 
of confusion words. The score is the number of words correctly 
discriminated (see Appendix). All the reading tests were so stand- 
ardized that comparable grade scores could be obtained. The 
Stanford Achievement Test in Reading? was substituted when- 
ever the child’s reading score was above the norms of any of the 
previous tests. 

The grade scores made on the foregoing series of tests were 
noted for each child. Usually the scores on all the tests by any one 
child were found to be within fairly close agreement with one an- 
other, although occasionally there was a discrepancy between the 
scores. For example, there were children who made good oral- 
reading scores but who failed to make good scores on the compre- 
hension test in silent reading, and there were others whose ability 
to read and discriminate isolated words was very poor in com- 
parison with their ability to read paragraph or content mate- 
rial. 

An average of the grade scores obtained by a child on all the 
tests was selected as a measure of his reading achievement. Cor- 
relation coefficients were obtained for the control group between 
each test and the average of the tests to determine the relation- 
ship of each skill to the composite achievement. 


t Marion Monroe, Methods for Diagnosis and Treatment of Cases of Reading Dis- 
ability, ‘Genetic Psychology Monographs” (Clark University Press), Vol. IV, Nos. 
4 and 5, Oct.-Nov., 1928; Diagnostic Reading Test (Chicago: C. H. Stoelting 
Co.). 

2 Diagnostic Reading Test (Chicago: C. H. Stoelting Co.). 


3 World Book Co. 
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The Pearson r coefficients for the tests are as tabulated here. 


Correlation with 


Average of Tests 
Gray’s Oral Reading Examination........... r= .89+ .013 
Haggerty Reading Test, Sigma 1, Test 2..... r= .88+ .013 
Monroe Silent Reading Test................ r= .87+ .015 
Tota. Word. Testi. 4..6-t eas bie ieee ee ie oes r= .92+ .009 
Word-Discrimination Test.................. r= .go+ .009 


The correlation coefficients are all high and within a range of 
five points. 


DISCREPANCIES BETWEEN READING AND 
CHRONOLOGICAL AGE 


We next compared each child’s actual reading achievement 
with that expected from various criteria. An easily obtained cri- 
terion of the child’s development is his chronological age. As chil- 
dren grow older, they generally increase in reading achievement 
as well as in mental maturity and in other scholastic accomplish- 
ments. A measure of the discrepancy between reading and age 
would give an indication as to whether or not the child has a read- 
ing defect. The correlation coefficients (Pearson r) between the 
composite or average reading grade score and chronological age 
were found to be: controls, 0.09-++.066; clinic reading cases, 0.42+ 
.o41; and special reading cases, 0.45+.058 for three groups of 
children. The discrepancies between the correlation coefficients 
of the controls and reading cases were due, probably, to the dif- 
ferent age ranges of the groups, and the greater heterogeneity of 
age in the reading cases. 

We wished to know how each child’s reading achievement com- 
pared with the achievement we should expect from his age. The 
difference between his age-grade placement and his reading-grade 
placement gave us a measure of the disparity between reading and 
age. In order to make such a computation it was necessary to 
transmute ages into grade units. This transmutation was accom- 
plished by means of an age-grade table (see Appendix). The dis- 
crepancies between reading achievement and age are shown in 
Table IV, in which the positive signs refer to accelerated reading 
and the negative to retarded reading. For example, looking at the 
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top of the table, we find that one child of the controls had a read- 
ing achievement 3.0-3.4 grades in advance of his age; looking at 
the bottom of the table, we find that one child of the clinic reading 
cases and one of the defective reading cases had a reading achieve- 
ment 9.6—10.0 grades below his age. 


TABLE IV 


DISCREPANCIES BETWEEN CHRONOLOGICAL AGE 
AND READING ACHIEVEMENT 


No. of Grades Discrepan ini Speci i 
between Reading an ved Controls Rater cue Rests Cass Resins Cae 
tH 3.O04-3.4. ccc cecee, Y itheshyedeneereleadeacy ew lscen- eae ees 
H+ 2.542.9......000ee . ‘isnotawetie@s awww etwas aoekieu ies 
+ 2.04¢2.4.......06-. BW ey Sete ted ateehn ate ath ie burg hatenee Raven 
See eee or a: ere ae ee IO- nage ay SA Ge ape tan ce leant ae as 
+ 1.O+1.4........... 10 «As, rd Lae als Ba reba esl Sowa Rare tates 
+ 0.5+0.9........... 17 To Woe Ade esac be eee pasors 
O.0+0.4.......685. 17 4 To ed nae th ee 
— 0.§-—-O.1........... 15 3 A> Wea iidreaeectars 
— 1.0—-0.6........... 9 12 TG° 0 nwo pete 
2 PSIG Tee dares 5 15 19> dives exe eens 
— 2.0—1.6........... 5 24 12 I 
Be 2 SS Dol ho ie teens I 22 7 nn Caer eee 
=. 9902). Oc Se reteout la aeineeneed 20 16 3 
P25 M3 aly eae ed 1 17 12 I 
AO FO ahh seu leg aldara eae 20 14 3 
Ot AE SAY ale aad gtk beatin ORS 16 10 2 
me Oe AO ce eee ee Pe EES II 10 3 
G5 Sls etvewslas aeeeasy 10 Io 8 
A FOG <0 tons bia hen a eee ee ee eae II 4 4 
055 0.1 4a esx coe eul pew beaks sees 8 3 4 
SS FOO OF ie. G ce a eee We a dee aes 5 hahaa state ane anes 
al a oooh’ ee Sear re ae Ok ee eee ee 2 I 3 
OO SF Onc wakadeed bee wee aE 8 I 4 
= B45 0s Tee citer dawson a Cee re ere 3 
S19 Os O20 serena eve ee eawurees an 2: Ue ea hnee kas 4 
OS O Di oat kha si cd ahead exc Shek ase nne pe leases Me tudo Ml ansen use Ghres 
10.0500. bee ease ee re : ne oe ener ea en I 
Ota eae. apatites 101 215 155 45 
Meal os. dedenewnexs +0.35 — 3.49 —2.94 —5.86 


The control children show a normal distribution of discrepan- 
cies about their mean. Most of them have reading scores in the 
neighborhood of the level expected from their ages, but some are 
accelerated and others are to a similar extent retarded. The aver- 
age discrepancy between reading and age is approximately four- 
tenths year’s acceleration. 

The means of the reading-defect cases all show considerable re- 
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tardation in reading for chronological age. Only 1 per cent of the 
control cases is as severely retarded with respect to chronological 
age as the average reading-defect case in our study. 

Although a measure of the discrepancy between reading achieve- 
ment and chronological age gives a good differentiation between 
the reading-defect cases and the controls, there are individuals 
who might be selected by this criterion who would fail to have a 
specific reading defect. The general defectives would all be in- 
cluded with the reading-defect cases if we were to select only age 
as our criterion. The generally subnormal child is below his age 
level in other of his mental capacities and achievements as well 
as in reading and could not be regarded as a case of special dis- 
ability so long as his achievements are harmoniously low. The 
defective child could, however, have a reading defect in addition 
to his general subnormality if his reading achievements were still 
more retarded than his other accomplishments. 


DISCREPANCIES BETWEEN READING AND MENTAL AGE 


As a second measure of the reading defect, we compared the 
child’s average or composite reading grade score with his mental 
age to note the extent to which his reading is accelerated or re- 
tarded. Mental age was found to correlate with reading more 
highly than chronological age. The Pearson 7’s which we obtained 
between reading and mental age were : controls, 0.60+ .042; clinic 
reading cases, 0.56+ .036; special reading cases, 0.65+ .034. The 
reason for the higher correlations may be partly due to the fact 
that, since reading has been considered as one of the measures of 
intelligence, the Stanford-Binet intelligence examination includes 
reading tests among Its series of tests. A child with a special read- 
ing defect will necessarily be penalized on some of the tests. 

In order to compare the child’s mental age with his reading 
grade, it was necessary to transmute the mental age into a grade- 
equivalent score in the same manner in which we transmuted his 
chronological age (see Appendix). The discrepancies between 
mental age and reading are shown in Table V, in which positive 
signs indicate accelerated reading and negative signs indicate re- 
tarded reading. 
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The controls are normally distributed about their mean dis- 
crepancy, some cases being accelerated and others being retarded 
in reading with respect to mental age. The average discrepancy of 
the group is about 0.67 grade’s retardation below mental age. This 
fact is interesting in comparison with the acceleration which the 
control children showed in reading with respect to chronological 


TABLE V 


DISCREPANCIES BETWEEN MENTAL AGE AND 
READING ACHIEVEMENT 
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age. We recall that the children are young and have mental ages 
above their chronological ages. They are surpassing their chrono- 
logical-age standards but have not yet reached their mental-age 
standards in reading. 

The reading-defect cases show much greater discrepancies in 
reading with respect to mental age than do the controls. Their 
average discrepancies are from 2.2 to 2.9 years’ retardation below 
mental age. 

Although the discrepancy between mental and reading age 
gives a good differentiation between the controls and the reading- 
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defect cases, there are objections to using this criterion alone as a 
measure of reading defect, since the young bright child does not 
ordinarily have opportunity to reach his mental age in reading. 
A combination of the two criteria, chronological and mental age, 
would perhaps be better than either alone. 


DISCREPANCIES BETWEEN READING AND ARITHMETIC 


There are a few children who might not have special reading 
defects and who still might be retarded in reading below both 
chronological and mental ages. Children who are ill and miss a 
year of school, or children who have attentional or emotional in- 
stability with regard to all subjects, would be uniformly retarded 
in all scholastic achievements. It would be desirable to compare 
the child’s reading achievement with his achievement in other 
subjects if we are to make sure that the reading defect is a specific 
one. For this reason we gave to each child a test of arithmetic, 
selecting the Stanford Achievement Test in Arithmetic Computa- 
tion,’ which has its scores transmuted into grade units. 

The Pearson r correlation coefficients between reading and 
arithmetic were: controls, 0.54+ .047; clinic reading cases, 0.55+ 
.042; special reading cases, 0.56+.030. There is a positive cor- 
relation between reading and arithmetic which justifies using 
arithmetic as an additional criterion of expected achievement in 
reading. 

The number of grades discrepancy between each child’s reading 
and arithmetic achievement was calculated and the distributions 
are shown in Table VI, in which positive signs refer to accelerated 
reading and negative signs to retarded reading. 

The discrepancies of the controls are distributed about their 
mean, some of the children being accelerated and others being re- 
tarded in reading with respect to arithmetic. The average dis- 
crepancy was approximately one-third grade’s acceleration in 
reading. 

The reading-defect cases are, on the average, retarded in read- 


* Chicago: World Book Co. 
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ing below arithmetic, from approximately one and one-fourth to 
one and three-fourths grades. 

In addition to comparing reading with chronological age, men- 
tal age, and arithmetic, we also compared it with spelling, choos- 
ing the Ayers Spelling Scale and transmuting scores into grade 
units (see Appendix). 

TABLE VI 
DISCREPANCIES BETWEEN ARITHMETIC AND READING ACHIEVEMENT 
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DISCREPANCIES BETWEEN READING AND SPELLING 


The Pearson r’s between reading and spelling were: controls, 
0.81+.023; clinic reading cases, 0.85+ .016; special reading cases, 
0.85+.015. The correlation coefficients are so high that it seems 
that we must be measuring an achievement which is greatly de- 
pendent either upon reading or upon the same factors which 
underlie the ability to read. Discrepancies between spelling and 
reading were not much greater than were discrepancies between 
the composite reading score and some of the separate reading 
skills from which the composite was calculated. Spelling, there- 
fore, may be considered as one of the skills which is highly re- 
lated to reading. 
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THE READING INDEX 


In order to arrive at a single measure of the reading defect we 
took a combination of the three criteria of reading, chronological 
age, mental age, and arithmetic. We obtained a reading index by 
comparing the child’s composite reading grade with his average 
chronological, mental, and arithmetic grade. The calculation of 
the reading index will be illustrated by two cases. Mary’s chrono- 
logical age gives her a grade placement of 3.5; her mental age 
gives her a placement of 4.0; her arithmetic is 3.6. The average of 
these accomplishments is 3.7. Her grade scores on four reading 
tests were 2.1, 2.5, 1.8, and 2.0, with an average of 2.1. Her read- 
ing achievement is therefore only 2.1/3.7 of her expectation, or 
0.56, which score we shall designate as the “reading index.” 
Mary’s reading is, in other words, only 56 per cent of the expec- 
tation from her maturity, her ability in a variety of mental-test 
situations, and her ability in arithmetic. John’s chronological aeg 
would place him in grade 5.6; his mental age in grade 4.8; his arith- 
metic in 5.0. The average of these accomplishments is 5.1. His 
scores on four reading tests were 6.1, 7.2, 5.1, and 4.9, with an 
average of 5.8. His reading achievement is 5.8/5.1 of the expec- 
tation, or his reading index is 1.13. 

In the manner described above, the reading indices of the chil- 
dren were calculated. The three groups of reading-defect cases 
were found to have highly similar distributions of scores and were 
therefore placed together in one distribution. The frequency 
curves for the reading-defect cases and the controls are shown 
graphically in Figure 1. Since there are many more children in 
the reading-defect group than in the control, the frequencies are 
charted on a percentage scale which would make the two distribu- 
tion curves of comparative height. 

The reading index discriminates very well between the reading- 
defect cases and the controls. The controls show a normal dis- 
tribution about their mean index of 1.02. A priori, we should ex- 
pect the controls to have a mean reading index of 1.00, which 
would indicate perfect harmony between reading and other ac- 
complishments. Our controls proved to be slightly superior in 
reading to their other accomplishments, but this superiority is 
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probably a chance one, as the difference between means of 1.02 
and 1.00 would not be statistically significant for the number of 
cases studied. The mean reading index of the reading-defect cases 
is 0.49, which is 2.75 standard deviations below the mean of the 
controls. 

Using the reading index as a measure of the variation between 
a child’s reading and his other accomplishments, we may draw 
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Fic. 1.—Distributions of reading indices 


several conclusions with regard to reading defects. In the general 
population there is no hard-and-fast line of demarcation between 
reading-defect cases and normal readers. There are all degrees of 
gradation from very severe discrepancies between reading and 
other accomplishments to very mild disparities. The discrepan- 
cies may run in either direction above or below, and the reading 
index gives a measure of acceleration (or special talents for read- 
ing) as well as special defects. 


FREQUENCY OF READING DEFECTS 


To the question ‘(How frequent are reading defects in the gen- 
eral population?” we may reply that they are many or few accord- 
ing to the degree of severity of the defect. Any point of demarca- 
tion will be more or less subjective and dependent upon our prac- 
tical experience with these children. Just as the line of demarca- 
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tion between defective and normal intelligence is drawn at various 
points along the line of intelligence-test scores, depending upon 
the purpose for which the children are to be selected, such as in- 
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stitutionalization, or special-room placement, etc., so the reading 
defects may be separated from the others at the point most suit- 
able for the purpose desired. In our experience we find that the 
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point at which the two frequency curves intersect (reading index 
of approximately 0.80) is a good point of separation. The chil- 
dren with reading indices below 0.80 are almost always so serious- 
ly maladjusted as to need correctional work. Children with read- 
ing indices between 0.80 and 0.90 may be considered as borderline 
cases, some of whom may be unable to become adjusted without 
corrective instruction, others of whom may be able to carry on 
their school work without special help. Using a reading index of 
0.80 as a point of separation, we assume that about 12 per cent 
of the general population have reading defects, if we may draw 
such conclusion from our group of controls. 

In many cases it is interesting to know the child’s position in 
the group with regard to his reading index. Table VII gives the 
reading index scores in terms of standard deviations from the 
mean and of percentile ranks. The use of the table is demon- 
strated by the following example: A child whose reading index is 
1.38 has a position of +1.9 standard deviations, or surpasses 
ninety-seven children out of one hundred. A child whose reading 
index is 0.65 has a position of —1.9 standard deviations, or sur- 
passes only three children in one hundred. 


READING INDICES AND INTELLIGENCE QUOTIENTS 

The reading index, although resembling the intelligence quo- 
tient somewhat in its distribution and in its limits, does not cor- 
relate very highly with it. The Pearson 7 obtained between read- 
ing indices and intelligence quotients for the controls was +.27 
+.063. It seems that we are measuring a discrepancy between 
reading and other accomplishments which may occur in either di- 
rection at any intellectual level. There is, however, a tendency 
for the children whose reading achievements are above expecta- 
tion to have somewhat higher intelligence quotients than the 
children whose reading achievements are below expectation. 


RELIABILITY OF THE READING INDEX 
The reading index is very reliable. Fifty children were retested 
at periods within six months of the original test. The reliability 
coefficient (Pearson r, first test correlated with retest) was found 
to be .o4+.or1. 


CHAPTER II 


TYPICAL INDIVIDUAL CHARTS SHOWING 
DISCREPANCIES BETWEEN READING 
AND OTHER ACCOMPLISHMENTS 


In the preceding chapter we have pointed out the fact that 
children vary in reading achievement as compared with their 
other accomplishments. We have presented a method for measur- 
ing the discrepancy which may be used to determine the degree of 
retardation or acceleration in reading. In an analysis of any in- 
dividual’s reading, it is helpful to portray his accomplishments 
graphically so that the relationships between them may be readily 
perceived. The grade scores on the series of tests which are de- 
scribed in the first chapter may be arranged in the form of an 
educational profile for each child, from which the observer can 
tell at a glance the high and low points of his achievements. We 
have selected a series of eighteen profiles which illustrate some of 
the types of variation which were encountered among the chil- 
dren studied. The charts show not only special talents and spe- 
cific difficulties in reading but also different abilities in the various 
reading skills. 

The charts were made by plotting the child’s grade scores de- 
rived from the tests on the age-grade scale. The reading tests are 
designated by the following symbols: O, oral reading as measured 
by Gray’s Oral Reading Paragraphs; C, comprehension of silent 
reading as measured by the Haggerty test in cases of less than 
third-grade reading achievement, or by the Monroe test in cases 
of more than third-grade reading achievement; W.A. for word 
analysis as measured by the Iota Word Test; and W.D. for word 
discrimination as measured by the Word-Discrimination Test. 


EDUCATIONAL PROFILES OF CHILDREN OF 
SUPERIOR INTELLIGENCE 
Case 1 (Fig. 2).—Allen is a little boy who has unusual talent for reading. 
He was in the second grade at school when examined, although he was only 
18 
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six years and seven months of age. On the Stanford-Binet Intelligence Test 
he earned a mental age of seven years and ten months, I.Q. 119. The arith- 
metic score indicated third grade. His average reading-test score was fourth 
grade, with a reading index of 1.54. He made exceptionally high scores in oral 
reading and word tests, but was about average for his grade in comprehension 
of material read silently. He was reported by his teacher as a “‘little genius.” 
He had an eager manner and was critical of his responses on the tests. In 
reply to questions regarding his reading he said, “‘I learned to read before I 
came to school. Nobody taught me. I just learned it. It’s easy.”? He seemed 
to have had no systematic instruction in reading. He came to school pre- 
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Fic. 2.—Case 1, Allen. Reading index, 1.54 


pared to enter first grade but the teacher, on discovering his ability in 
reading, placed him in the second grade. 

Case 2 (Fig. 3).—Donald is a little boy in the second grade, promoted 
from the first grade conditionally, because of poor reading. He was seven 
years and two months of age when examined, with a mental age of nine years 
and three months, I.Q. 129. The arithmetic score indicated third grade. His 
average reading score was low second grade, with a reading index of 0.68. 
He showed exceptionally good reasoning ability in arithmetic, and in the 
tests of the Stanford-Binet series. When he was presented with the reading 
tests he asked, ‘‘Will you let me take these home and study them first?” 
When urged to go ahead without study, a strained expression came over his 
face and he said, ‘‘Do you think my reading is good enough for me to get 
promoted? I know all the stories but I can’t get the words.”’ His behavior 
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was reported as good and his social adjustment as excellent. His teacher 
regarded him as “perhaps a little backward but a nice child.”” This case is 
interesting in contrast with the previous one, as it indicates the differences 
between two children of superior test intelligence, one of whom is talented in 
reading, the other of whom has a serious reading defect which is beginning to 
cause emotional tension and which, if uncorrected, may lead to future mal- 
adjustment. The intelligence quotients of the two children are high; they 
are both anxious to get ahead, and are ambitious, steady workers. The differ- 
ence in their school adjustments seems primarily explainable on the basis of 
the difference in their ability to learn to read. 





Fic. 3.—Case 2, Donald. Reading index, 0.68 


Case 3 (Fig. 4).—Betty represents a case of reading retardation in a very 
bright little girl. She was completing the second year in school without hav- 
ing been able to learn to read. When examined she was seven years and four 
months of age, with a mental age of ten years, I.Q. 135. Arithmetic measured 
high second grade. Reading and spelling measured very low first grade, her 
reading index being 0.41. She had a most engaging manner and had learned 
many ways of diverting attention from the fact that she could not read. 
When the reading tests were presented she pushed them aside and said, 
“‘Let’s don’t do any reading. I know some arithmetic games that are lots of 
fun. Please teach me some third-grade arithmetic problems.”” When finally 
persuaded to attempt the tests she showed considerable emotional tension, 
clearing her voice, saying “‘ah”’ several times before attempting each word, 
and flushing over her obvious errors. 
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Case 4 (Fig. 5).—Charles is a boy who on entering first grade was given 
the Stanford-Binet examination and earned an I.Q. of 130. Four years later 
he was referred for a study of his reading retardation. He was then nine 
years and ten months of age, had been held back one year at school, repeating 
the second grade, and was placed in the third grade. He was not a behavior 
problem at school but was an extremely discouraged boy, except in mechani- 
cal activities, in which he excelled. The Stanford-Binet examination was re- 
peated. His mental age was found to be eleven years and one month, I.Q. 112. 
The discrepancy between the two intelligence quotients may be explained by 
a number of factors, among them his discouraged passive attitude to tests at 
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Fic. 4.—Case 3, Betty. Reading index, 0.41 


the last examination and his insecurity in his own knowledge which caused 
him to change his replies to questions, delaying over tests beyond the time 
limit allowed. He also naturally encountered more of the reading and vo- 
cabulary tests of the Stanford-Binet examination at nine years of age than 
he had previously at six years of age, which fact would tend to penalize his 
score at the latter examination. Arithmetic measured high third grade; read- 
ing measured low second grade, with a reading index of 0.50. He commented 
on the reading tests, ‘‘I wish I could learn to read but I guess I’m too dumb.” 
In this case the promise of superiority shown by the early test rating was not 
fulfilled, primarily because of the difficulty the child had in learning to read, 
with the attendant emotional disturbance and discouragement of failure. 
Case 5 (Fig. 6).—Mable is a girl of superior test intelligence who was in the 
seventh grade in junior high school at the time of examination. She was 
eleven years and ten months of age, with a Stanford-Binet mental age of 
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fourteen years and six months, I.Q. 122. Arithmetic measured superior, as 
she received a score of ninth grade in this subject. Reading measured only 
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Fic. 6.—Case 5, Mable. Reading index, 0.52 


fourth grade, with an index of 0.52. Unlike most reading-defect cases, Mable 
could spell much better than she could read. scoring eighth grade in spelling. 
Her school problem was centered around the English class. All her teachers 
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spoke highly of her ambition, her social leadership, and her general character 
traits with the exception of her English teacher. The English teacher ques- 
tioned her honesty since she found her copying other pupils’ book reports 
and trying to give the impression of having read books which she really had 
not read. The child admitted the deception tearfully, but said that she read 
so slowly and with so many mistakes that it was impossible for her to read 
more than a few pages in an evening, and hence she could not complete the 
books required. In this case the child's school problem seems to be closely 
related to her reading handicap. 


EDUCATIONAL PROFILES OF CHILDREN 
OF AVERAGE INTELLIGENCE 


The previous charts, with the exception of Case 1, have been 
those of children of superior intelligence, as measured by an in- 
telligence test, who are making inferior school adjustments. 
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Fic. 7.—Case 6, Henry. Reading index, 1.40 


The children of superior mental capacity who fail to learn to 
read are, of course, spectacular examples of specific reading difh- 
culty since they have such obvious abilities in other fields. The 
majority of our reading-defect cases are not superior, however, 
and do not have the compensation of other mental talents. 


Case 6 (Fig. 7).—Henry is a little boy of just average intelligence but who 
is making a superior school adjustment. When examined he was eight years 
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and no months of age, with a Stanford-Binet mental age of seven years and 
eleven months, I.Q. 99. He was in the third grade, doing satisfactory third- 
grade arithmetic and spelling, but was able to score fourth grade in reading, 
having a reading index of 1.40. It is interesting to compare his educational 
profile with that of the previous case, Mable, since the two children have the 
same average reading grade score on a battery of reading tests, in spite of the 


other wide discrepancies between them. 
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Fic. 8.—Case 7, Jim. Reading index, 0.26 


Case 7 (Fig. 8).—Jim is a boy of low average intelligence. When examined 
he was ten years and nine months of age, with a Stanford-Binet mental age 
of nine years and two months, I.Q. 92. He was in the fourth grade at school, 
and made a high fourth-grade score in arithmetic. Reading and spelling tests 
indicated very low first grade, with a reading index of 0.26. When presented 
with the reading tests he said, “You don’t need to expect much from me. 
But I can beat up any kid in my room. I do, too, if they laugh at my readin’!”’ 
Jim has a serious reading handicap but maintains his social prestige by his 
dominant personality and physical prowess. 

Case 8 (Fig. 9).—Harold is a boy of fifteen years and one month of age. 
When examined he was in the eighth grade in a junior high school. His men- 
tal age on the Stanford-Binet test was fourteen years and five months, I.Q. 
96. Harold came to the examination with the air of a martyr. His attitude 
seemed to express the thought which he had previously confided to his moth- 
er, ‘“What’s the use of all this? It just means struggle all over again. Nothing 
has ever helped my reading. Think of all the tutors I’ve had! I can’t get it. 
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Why not let me be?” The examination revealed an average reading achieve- 
ment of second grade, reading index 0.34. In arithmetic he was also con- 
siderably retarded for his age, but was almost three grades in advance of 
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Fic. 9.—Case 8, Harold. Reading index, 0.34 


reading. His knowledge of content subjects was built up by listening while 
members of the family read his lessons aloud. This case represents a severe 
reading defect in an older boy who has been able to progress to junior high 
school in spite of his serious reading disability. 


EDUCATIONAL PROFILES OF CHILDREN OF DULL 
AND INFERIOR INTELLIGENCE 


The children of dull and inferior intelligence who have a reading 
handicap in addition to their other inadequacies present difficult 
problems for school adjustment. It is necessary to discriminate 
carefully between a true reading-defect case and the child whose 
reading is poor for his age but who is, nevertheless, doing as well 
as would be expected from other achievements. 

In the lower intellectual levels we find some of the same dis- 
crepancies between reading and other achievements that have 
been pointed out in the higher intellectual levels. 


Case 9 (Fig. 10).—Marjorie is a child whose reading is below her age 
although it is commensurate with her general accomplishments. She was 
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nine years of age when examined, with a Stanford-Binet mental age of seven 
years and six months, I.Q. 84. Her arithmetic achievement measured second 
grade, which was also her school placement. Her average reading grade score 
was also second grade, with a reading index of 0.96. She is adjusting happily 
at school and, although she is retarded for her age, she is doing as well as 
would be expected in the light of her general backward development. 





lic. 10.—Case 9, Marjorie. Reading index, 0.96 


Case ro (Fig. 11).—Cecil, a child of approximately the same intellectual 
level as Marjorie, has had great school difficulty and a court experience be- 
cause of continual truancy during the past year. When examined he was 
twelve years of age, with a Stanford-Binet mental age of ten years and no 
months, 1.Q. 83. He had never passed beyond the first grade at school except 
for occasional sojourns in subnormal rooms. His arithmetic achievement 
measured third grade. Reading measured practically zero, his average read- 
ing score being very low first grade, with a reading index of 0.25. His severe 
reading defect was closely related to his desire for escape from school. 

Case 11 (Fig. 12).—Frieda is a little girl who has learned to read much 
better than we would expect from her general comprehension as measured 
by the Stanford-Binet test. She was eight years and eight months of age 
when examined, with a mental age of four years and six months, I.Q. 52. Her 
school achievements were all at the first- and second-grade levels, with a 
reading index of 1.29. This case illustrates a special talent for reading in a 
defective child whose mental age would ordinarily be considered too low to 
attempt reading. 
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Case 12 (Fig. 13).—Roy is rated as a borderline defective child in intelli- 
gence. He was fifteen years and one month of age when examined, with a 
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Fic. 12.—Case 11, Frieda. Reading index, 1.29 


mental age of ten years and eleven months on the Kuhlmann-Binet test, 
1.Q. 73. We should expect a child whose mental age is ten years to be able 
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to do the work of fifth grade. Roy made a fifth-grade arithmetic score. Read- 
ing measured only low first grade, the reading index being 0.18. If the read- 
ing defect could be overcome, Roy’s mental capacity would be sufficient to 
read the newspapers, street signs, advertisements, notices, etc., which ability 
would enable him to make a much better economic adjustment than he will 
make as a totally illiterate person. He is an industrious and reliable boy in 
spite of his serious limitations. 
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lic. 13.—Case 12, Roy. Reading index, 0.18 


Case 13 (Fig. 14).—Bob is a child of inferior mental capacity as measured 
by the Stanford-Binet test. He was fourteen years and eight months of age 
when examined, with a mental age of ten years, I.Q. 68. Although we should 
expect a boy of his mental age to be able to score fifth grade in his achieve- 
ments, he made a score of eighth grade in arithmetic. Reading measured 
third grade, and his reading index was 0.48. This child may be considered as 
a case of special aptitude in arithmetic, at the same time having special 
difficulty with reading. It is difficult, of course, to evaluate the mental-test 
results in cases of such wide discrepancies. Whether this boy’s true intellectu- 
al capacity is adequately measured by the Stanford-Binet test is, of course, 
questionable. In this study we consider the intelligence test as a type of 
achievement test and, in referring to intelligence ratings, we are referring to 
the intelligence required for the satisfactory accomplishment of the particular 
items involved in the test series. Bob was given as a part of the routine clini- 
cal procedure the Arthur Point Performance Test, in which he earned a 
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mental age of eleven years and six months, I.Q. 78, a higher rating than he 


achieved on the Stanford-Binet, but one which is still incommensurate with 
his skill in arithmetic. 
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Fic. 14.—Case 13, Bob. Reading index, 0.48 


EDUCATIONAL PROFILES SHOWING DISCREPANCIES 
BETWEEN THE READING SKILLS 


Even among the various reading skills which show high corre- 
lations with one another we found many discrepancies In individu- 
al cases. Spelling was found to correlate so highly with reading 
that it may be considered as one of the reading skills. There were, 
nevertheless, a number of children whose spelling scores deviated 
widely from their reading scores. Case 5, Mable, illustrates su- 
perior spelling achievement in a child of inferior reading achieve- 
ment. 

Case 14 (Fig. 15).—Theodore is a little boy whose reading scores were 
satisfactory for his grade but who had serious difficulty with spelling. He was 
eight years and eleven months of age when examined, with a Stanford-Binet 
mental age of nine years and four months, I.Q. 104. His reading achievement 
was high third grade, reading index 0.96. His spelling score was second grade. 
He wrote the words with extreme difficulty, consuming much more time than 
is usually required for the test by crossing out, erasing, and puzzling over 
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the formation of the letters in writing the words and the letter composition 
of the words. He could, however, easily read words written for him. He 
showed pronounced emotional tension during the spelling tests. 
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Fic. 15.—-Case 14, Theodore. Keading index, 0.96 


Case 15 (Fig. 16).—Clarence is a boy who shows a wide discrepancy be- 
tween the ability to read silently and the other reading skills. He was thir- 
teen years and nine months of age when examined, with a Stanford-Binet 
mental age of fifteen years and five months, I.Q. 111. In spite of his many 
errors in oral reading and in identifying and pronouncing isolated words, he 
can get the meaning from the text quickly and make a score on the silent- 
reading test over two grades in advance of his oral-reading test score. His 
reading is considerably retarded for his chronological and mental ages, his 
index being 0.66. 

Case 16 (Fig. 17).—Albert’s educational profile shows a contour just op- 
posite to that of Clarence in his ability in the various reading skills. Albert 
can read orally and pronounce isolated words much better than he can read 
silently for content. He was fourteen years and two months of age when 
examined, with a Stanford-Binet mental age of eleven years and two months, 
I.Q. 80. He was seriously retarded in reading, his reading index being 0.66. 
He had developed a certain amount of mechanical skill in pronouncing words 
but he did not seem to comprehend the meaning of the text in silent reading. 

Case 17 (Fig. 18).—Stewart is a boy who was fifteen years and eight 
months of age when examined, with a Stanford-Binet mental age of sixteen 
years and eleven months, I.Q. 107, reading index 0.58. He showed a marked 
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discrepancy between his ability to read material presented in paragraph 
structure and in isolated words. In reading paragraph material, both orally 
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Fic. 16.—Case 15, Clarence. Reading index, 0.66 
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Fic. 17.—Case 16, Albert. Reading index, 0.66 


and silently, he scored two grades in advance of his scores on the word tests. 
He seemed to be able to get clues from the context which enabled him to read 
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words in the text accurately although he was unable to identify them correct- 
ly in isolation. 
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Fic. 18.—Case 17, Stewart. Reading index, 0.58 


Bede CA Ma ts ing [OC WAL WD. 
S.. metic| ing [O[C] WA] WD_ 
eg ee aoe 
ee 
6] | 
Be 
















[1 j6o6| | | 


Fic. 19.—Case 18, William. Reading index, 0.50 
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Case 18 (Fig. 19).—William’s educational profile shows a contour in the 
reading tests just opposite to that of Stewart. William was able to read 
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isolated words much better than he could read paragraph material. He was 
twelve years and two months of age when examined, with a mental age of 
ten years and one month, I.Q. 83, with a reading index of 0.50. His achieve- 
ments on the word tests were over two years in advance of his achievements 
in tests in which the material is presented in paragraph structure. He seemed 
confused by the text, could not keep his place, and guessed wildly at words 
which were read accurately when removed from the text and presented in 
isolation. 


THE USE OF THE EDUCATIONAL PROFILE AND THE 
READING INDEX IN SELECTION OF CASES 

The preceding series of cases illustrates the use of the educa- 
tional profile and the reading index in selecting children who have 
specific reading defects. The educational profile assists in under- 
standing the child’s problem of maladjustment by indicating the 
magnitude of the discrepancy or lack of harmony between his ac- 
complishments. It helps to discriminate between the high and 
low points of his achievements. It does not help directly in under- 
standing the causative factors involved in the defect, although it 
aids us in selecting points of investigation. It does not assist di- 
rectly in the selection of remedial methods, although it indicates 
in some cases discrepancies between the reading skills which offer 
a point of attack. The reading index sets a goal toward which to 
work in applying remedial instruction (i.e., to raise the reading 
index to a point satisfactory for school adjustment) and gives a 
satisfactory means of measuring the improvement brought about 
by the corrective work. 


CHAPTER III 


THE QUALITATIVE MEASUREMENT OF 
READING DEFECTS 


If we are to attempt to remove a child’s reading defect by 
teaching him to read, we must not only know the extent of his 
retardation in reading but also the nature of his difficulties. His 
errors in reading give an indication of his particular difficulties. 
All children in learning to read make errors which are gradually 
eliminated as a part of the natural process of learning. Reading 
errors are of many kinds and may be classified into various types. 
Two children, reading the same paragraph, may make the same 
number of errors, receive the same reading grade, and yet their 
mistakes may be wholly different in nature. Their reading per- 
formances may be quantitatively the same but qualitatively un- 
like. If we find that a child fails to eliminate a certain type of 
error so that he makes many more mistakes of that type than 
other children generally do, at a given stage of reading achieve- 
ment, we may assume that some factor has interfered with the 
normal process of learning to read, with regard to eliminating that 
particular type of error. 


CLASSIFICATION OF READING ERRORS 


The errors made by the group of control children were used as 
the standard with which to compare the errors of the reading-de- 
fect cases. Errors were carefully recorded on three tests: Gray’s 
Oral Reading Examination, the Iota Word Test, and the Word- 
Discrimination Test (see Appendix for full description of method 
of tabulating errors). The analysis of errors was made according 
to the following outline: 

Faulty vowels.—A vowel error was tabulated for each mispro- 
nunciation in which the child altered one or more vowel sounds of 
the test word. 
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EXAMPLES: dig read dug 
left read lift 
not read note 
care read car 
appear read appair 
blind read blinned 


Faulty consonants.—A consonant error was tabulated for each 
mispronunciation in which the child altered one or more conso- 
nant sounds of the test word. 


EXAMPLES: send read sent 
tack read tag 
sort read short 
this read his 
magnificent read magnifikent 


Reversals.—A reversal was tabulated for each mispronunciation 
in which the child reversed the orientation of letters, the sequence 
of letters, or the sequence of words. 


EXAMPLES: Reversed orientation of letters: 
b, d, p, q, u, n interchanged 
dig read big 
squirt read spirit 
bone read done 
contemptuous read contemptnous 
Reversed sequence of letters: 
was read saw 
on read no 
left read felt 
card read crad 
Reversed sequence of words: 
Text: ‘‘Mother,” he said. 
Read: ‘“‘Mother,”’ said he. 
Text: Once there was 
Read: There once was 








Addition of sounds.—A sound-addition was tabulated for each 
mispronunciation in which the child inserted one or more sounds. 
EXAMPLES: tack read track 
sung read swung 


pod read pond 
one read once 
puss read pussie 
till read until 
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Omission of sounds.—A sound-omission was tabulated for each 
mispronunciation in which the child omitted one or more sounds 
of the test word. 


EXAMPLES: farming read farm 
Carl read car 
repast read rast 
blind read bind 
habitually read habitly 


Substitution of words.—A substitution was tabulated for each 
mispronunciation in which the child substituted a word having 
no consonant or vowel sounds similar to the test word and not re- 
lated to the test word by reversed letters or sequence, or mistaken 
choice of possible vowel or consonant sounds. 


EXAMPLES: lived read was 
of read by 
were read had 
puss read kitty 
the read and 


Repetition of words.—A repetition was tabulated each time the 
child repeated one of the test words or repeated his mispronuncia- 
tion of the test word. 


EXAMPLES: Text: A boy had a dog. 

Read: A boy a boy had a dog a dog. 

{Counted as four repetitions. ] 

Text: Once there lived a king and a queen. 

Read: One one once there lived there lived a king and a a 
queen. 

[Counted as four repetitions. A correction was not counted 
as a repetition. ] 


Addition of words.—A word-addition was tabulated for each 
word the child inserted into the text. 


EXAMPLES: Text: Once there was 
Read: Once upon a time there was 
[Counted as three word-additions.] 
Text: saw his four feet. 
Read: saw his four little feet. 
[Counted as one word-addition.] 














Omission of words.—A word-omission was tabulated for each 
word the child omitted from the text. 
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EXAMPLES: Text: a little pig. 
Read: a pig. 
[Counted as one word-omission.] 
Text: Then the boy began to cry. 
Read: The boy began crying. 
{Counted as two word-omissions.] 





Refusals and words aided.—A refusal or aided word was tabu- 
lated for each word which the child refused to attempt or over 
which he hesitated so long (for fifteen seconds in our procedure in 
giving Gray’s Oral Reading Paragraphs) that the word was pro- 
nounced for him. 





EXAMPLE: Text: One of the most interesting 
Read: One of the most [child hesitates over word and 
finally says, ‘I don’t know that word.’’] 





Many errors were found to contain more than one type of mis- 
take (as “tap” read “track,” a sound-addition and a consonant 
error, or “tap” read ‘“‘trick,”’ a sound-addition, a vowel error, and 
a consonant error). Such mispronunciations were tabulated once 
under each type of error. 

Mispronunciations due to speech defects, dialect, or foreign 
accent were not counted as reading errors if they occurred in the 
child’s spontaneous conversation as well as in his reading. 


THE PROFILE OF ERRORS 


The number of errors of each type were counted and summated 
for the three tests. Each child’s record of errors was similar in 
form to Case 19, p. 38. 

An inspection of the records showed that while each child was 
presented with the same number of words in the Iota Word Test 
and the Word-Discrimination Test, he might read from one to 
twelve paragraphs in Gray’s Oral Reading Paragraphs. Each 
child is directed to start with the first paragraph and continues 
reading, each successive paragraph increasing in difficulty, until 
he makes at least seven errors in each of two successive para- 
graphs. For this reason it is possible for a good reader to make 
more errors than a poor reader; for example, a third-grade reader 
may make more errors than a second-grade reader since he may 
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read more paragraphs. This apparent reversal of the normal order 
of progress disappears if we consider not the raw number of errors 
made on the test but the proportion of errors to the total number 
of words read. Thus, a child who makes 60 errors in 200 words 
makes fewer errors in proportion than a child who makes 50 errors 
in 100 words. 

In order to have the same basis of comparison for all children 
regardless of the number of paragraphs read, we worked out a 


CASE 19: BILLY (CONTROL GROUP) 


NUMBER OF ERRORS 
(Reading index, 1.00; average reading grade, 3.3) 


Gray’s Oral oa ue ' 
Error-Type | Reading Pare: | rota Word Test | Word Disgrimi- | Raw Profle of 

Paragraphs, 

384 Words) (53 Words) (47 Words) Total 
Vowels... ... 0.0. cee e ee 8 10 4 22 
Consonants............ 8 6 4 18 
Reversals.............. fe) 2 3 5 
Addition of sounds..... 5 4 4 13 
Omission of sounds...... 8 4 ro) 12 
Substitution............ I ° ° I 
Repetition............. 5 fe) fe) 5 
Addition of words....... I ° ° I 
Omission of words. ..... I fo) ° I 
Refusals and aid........ 7 ° ° ” 

DOU) veoh heacnees 44 26 15 85 


table whereby we could translate the child’s raw errors into the 
proportion of errors per 500 words. Five hundred was chosen for 
the standard number of words because it was the nearest round 
number to the actual number of words read by the median child 
of the control group (537). Thus, in the case of Billy, who made 
85 crrors on the three tests, reading a total of 484 words, the pro- 
portionate score for 500 words would be 87 errors. In the case of 
another child who made 85 errors in reading 590 words, the pro- 
portionate score for 500 words would be 72 errors. 

The calculation of the proportionate error scores was simplified 
by the preparation of Table VIII, whereby each child's raw profile 


Raw 
Error 
SCORE 
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TABLE VIII* 


CONVERSION OF RAW ERRORS OF THE PROFILE OF ERRORS TO 
PROPORTIONATE SCORES FOR 500 WorDS READ 


No of Paragraphs Read in Gray’s Oral Reading Paragraphs 














Bane 
Proportionate Error Score 
3 3 2 2 I 1 I I I 1 
7 5 4 3 3 2 2 2 2 2 
10 8 6 5 4 3 3 3 3 2 
14 | 10 8 6 5 5 4 4 3 3 
17] 13] 10 8 7 6 5 5 4} 4 
20} 15 | 12|{ 10 8 7 6 6 5 5 
24 18 14} II 10 8 7 7 6 6 
27 20 16 13 II 9 8 7 7 6 
30 | 23 18] 14] 12 10 9 8 8 7 
34 | 25] 20] 16] 4 { 12] 10 9 8 8 
37 28 | 22 18 | 15 13 II 10 9 9 


41 {| 31 241] 19 | 10] 34] 12 1I 10 9 
44 | 33 26 21 18 15 13 12 II 10 
47 36 29 22 1g 16 14 13 12 II 
sr {| 38] 31] 24] 20] 17] 10] 14] 13] 12 
54] 41] 33] 26] 22] 19] 17] I5 |] 14] 13 
57} 43} 35] 27] 23] 20] 18] 16] 14] 13 
61 46 37 29 24 21 19 17 15 14 


68 | 51 4l 32 a7 23 21 1g | 17 16 


71} 53 | 431 34] 29] 24] 22] 20] 18) 17 
74) 5061 45] 35] 30]; 26) 231 20) I9] 17 
78) 58 | 47] 37] 31 27 24] 21 19 18 
SI 61 49 39 33 28 25 22 20 19 
84 | 64] 51 40} 34] 29] 26] 23 21 20 
88 | 66 53 | 42 35 | 30] 27 24 22 20 
or} 69} 55] 43] 37] 31} 28] 25] 23] 21 
95} 71 57] 451 38] 32] 29} 26) 24) 22 
98 | 74] 59] 47] 39] 34] 30] 27] 25} 23 
101 7 61 48 | 4! 35 31 28 25 24 


105 | 79 | 63) 50 | 42] 36]{ 32 29 | 26 24 
ro8 | 81 | 65) St] 43 | 37] 33 | 30] 271 25 
111 | 84] 67] 531 45! 38] 34] 31] 284 26 
115 | 86] 69] 55] 46] 39] 35] 32] 29) 27 
118 | 89} 71 {| 56] 47{ 41} 36] 33] 30] 28 
122] 91} 73| 58| 49] 42] 37] 34] 30) 28 
125 | 941 75] 59] 50} 43] 38 | 34] 32 | 29 
128; 96/ 77{ Or] 52] 44] 39{ 35 {| 32] 30 
132] 99] 79] 63] 53] 45}| 40] 36] 33] 3! 
135 | 102} 81] 64] 54] 46] 41] 37] 34) 31 
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TABLE VIII*—Continued 






















































Raw z 2 3 4 5 | 6 7 | 8 9 | 10 II 12 
Error ! 

Score Proportionate Error Score 
41.. 138 | 104 | 83 | 66] 56; 48] 42]|] 38] 35] 32] 30] 28 
42...., 142 | 107 | 85 | 671 57| 49] 43] 39] 36{ 33 | 314 29 
43...-| 145 | 109 | 87 | 69]; 58] 50} 44] 40] 36] 34] 31] 30 
44....| 149 | 112 | 90] 71] 60] Str] 45] 41] 37] 35] 32] 31 
45...-] 152] 114] 92] 72] Or} 52) 46] 42) 38) 35] 33] 31 
46....1 155 | 117] 94] 74| 62] 53] 471 43 | 39] 36] 34] 32 
47....| 158 | 119 | 96] 75 | 64] 55] 49] 44] 40] 37] 34] 33 
48....| 162 | 122 | 98) 77] 65] 56) So! 45] 41] 38] 35] 33 
49....| 165 | 124 | 100) 79] 66) 57] 51} 46] 42} 39] 36] 34 
50. 169 | 127 | 102 80} 68; 58] 52] 46! 42] 39] 37] 35 
5r....| 172 | 129 | 104 | 82] 69] 50] 53] 47] 43] 40] 37] 35 
§2.. 176 | 132 | 106 | 83 70| 60] 54] 48] 441] 41 38 | 36 
53-+--| 179 |] 135 | 108 | 85] 72} 61) 55) 49] 45] 42] 391 37 
54.. 182 | 137 | 110 | 87 73 | 63 56} 50} 46] 42 40 | 37 
BGs: 186 | 140 | 112 88 75 64 57 51 47 43 40 | 38 
56.. 189 | 142 | 114 | 90] 76 | 65 58 | 52] 471 44] 41 39 
57...-] 192 | 145 | 116 | ot | 77] 66] So} 53] 48] 45] 42] 40 
58....| 196 | 147 | 118 | 93] 79} 67] 60}) 54] 40] 46} 42) 40 
59.. 199 | 150 | 120 | 95 | 80] 68] 61 551} 50] 46] 43 | 41 
6o.. 203 | 152 | 122} 96] 8 70 | 62] 56| 51 47 | 44] 42 
61. 206 | 155 | 124 | 98 | 831} 71 63] 57] 52] 48 | 45] 42 
62. 209 | 157 | 120 | 100 | 84 | 72] 64{ 58( 53 | 491 451] 43 
63.. 213 | 160 | 128 | 101 85 73.| 65 59 | 53 so} 40 | 44 
04.. 2160 | 162 | 130 | 103 87 74} 66| 60] 54 50 | 47 44 
05.. 219 | 165 | 132 | 104 | 8&8 75 67 6o | 55 51 48 | 45 
00... 223 | 168 | 134 | 106 | 89 77 | 68] O61 56} 52}; 48 | 46 
67.. 226 | 170 | 136 | 108} ox 7 69 | 62 57 53 49 | 40 
68....] 230 | 173 | 138 | 109 | 92] 79] 70] 63] 58] 53| 50] 47 
O9.. 233 | 175 | 140 |] II 94 | 80 71 064] 58 | 54 51 48 
7O....| 230 | 177 | 142 | 112 | 95 | 81] 72) 65) SO} 55] 51] 49 
71.. 240 | 180 |} 144 | 114 | 96] 82 73} 66 60 56 52 50 
72... 243 | 182 | 1460] 116 | 98 | 84 74| 67 61 57 53 50 
73.---| 246 | 185 | 148] 117) 99} 85] 75] 68} 62] 57] 53] 5x 
74.. 250 | 188 | 150 | 119 | 100} 86 76 | 69 | 63 581 54] 51 
75...-{ 253 | 190 | 153 | 120] 102] 87 |) 77] 70] 64] SO] 55] 52 
76.. 257 | 193 | 155 | 122 | 103 | 88 79 71 64 | 60}; 56] 53 
re ee 200 | 195 | 157 | 124 | 104 89 80 72 65 61 56 53 
78.. 263 | 198 | 159 | 125 | 106 go 81 72 66 61 57 54 
79.. 207 | 201 | 161 | 127 | 107 | 92] 82 73 7] 62 58] 55 
80. . 270 | 203 | 163 | 128 | 108 | 93) 83] 74] 68] 63} 59] 56 
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K..... 3.375)2.538)2.033]1 .605)1. 355 mate 033/0.929)0 847 0.786,0.732 0.694 


* Proportionate score per soo words = Raw score XX. 


of errors could be quickly converted into proportionate scores for 
500 words. Referring again to Billy’s case, and using column 7 
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of the table to correspond to the number of paragraphs read in 
Gray’s Oral Reading Paragraphs, we converted Billy’s raw error 
scores to proportionate scores as tabulated. 


Eropertionate 
Raw Profile of | “TTOF score for 
Error-Type soo Words; 
aos Corrected 
Profile of Errors 


Vowels .¢<c.8iiee3et4u4 22 23 


Consonants............. 18 19 
Reversals............... 5 5 
Addition of sounds....... 13 13 
Omission of sounds...... 12 12 
Substitution............. I I 
Repetition.............. 5 5 
Addition of words........ I I 
Omission of words....... I I 
Refusals and aid......... 7 7 


Ota 5243 ween cased 85 87 


Decimals were dropped, correcting the number to the nearest 
unit. 

The corrected profile of errors for each child consisted of the 
number of errors of each type multiplied by a constant to give 
the number of errors as for 500 words instead of as for the number 
of words actually read. The assumption is made that a child 
maintains the same ratio of error-types in 500 words as he does in 
the number of words actually read. 


RELIABILITY OF READING ERRORS 


That a child is inclined to maintain the same profile of errors is 
shown by the reliability coefficients for the different error-types. 
Fifty children were retested within a period of from three to six 
months after the original test. The reliability coefficients of the 
error-types are tabulated as shown on page 42 (Pearson 1, errors 
in Test 1, correlated with errors in Test 2, proportionate error 
scores per 500 words used in each case). 

The children tended to be very reliable in their errors in vow- 
els, consonants, reversals, addition of sounds, refusals and 
words aided, and total errors, as shown by reliability coefficients 
above .go. 
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A child who fails to discriminate between vowel and consonant 
sounds, reverses orientation or sequence of letters and words, in- 
serts extra sounds in words, and “‘blocks” over words or refuses to 
attempt them tends to repeat the same performance at a later 
examination even though several months have intervened between 
the tests. Substitution of words, omission of sounds, and repeti- 
tion are less reliable errors than are the foregoing series, although 
the reliability coefficients of .76 to .82 are high enough to give a 
good indication of the tendency to make these types of errors. 
Addition and omission of words are the least reliable of the error- 
types with reliability coefficients of .55 and .60. The difference 


Error-Type Reliability Coefficient 
VOWOISngot ae sndasse thine davesd .94+ .009 
ConsonantsS.......... 0.0.00. ee eee eee .g1+ .016 
Reversals..:3 2444 oko aedeieeerdadeedss .93+ .013 
Addition of sounds................... .Q1# .O15 
Omission of sounds................... 77+ .038 
Substitution... 0.0... ........ 0.0000 .82+ .030 
Repetition 4c se) Rae ede eases .76+ .039 
Addition of words.................... .§55+.071 
Omission of words................... .60+ .061 
Refusals and words aided.............. .95+ 009 
Total @rrors soc vcd phe Pig oe Paces 97+ .004 


between the reliabilities of the various error-types may be due 
partly to the fact that some of the error-types are more frequent 
than others among all children, so that a larger sampling (or more 
items) is obtained in 500 words. The order of frequency of errors 
is not exactly the same as that of the reliabilities, however, so the 
difference would not be wholly explained by this fact. It is prob- 
able that the tendency to certain error-types is persistent within 
the child and appears whenever he attempts to read, while the 
tendency to other error-types may be influenced by temporary 
“set” or “attitude” and appear on one occasion more frequently 
than on another. For example, the “set” to skim or read rapidly 
may increase the omissions of sounds and omission of words, while 
the “‘set”’ to read slowly and carefully may reduce them. Had the 
tests been repeated at an earlier date, say a week after the first 
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test, instead of three to six months later, the reliability coefficients 
of many of the error-types would probably have been higher. 


STANDARDIZATION OF READING ERRORS 


The means and the standard deviations of each error-type were 
calculated for each reading grade. Smoothed curves were drawn 


= Smoothed Curves 

aol .Connecting ieee & Standard Deviations 
: of Vowel Errors 

7aps sat Sieeessce Reading Grades 


64 : mS Key e Indicates individual score 
\ we oe —— Mean 
sot *. —— +10 


Vowel Errors per 500 Words 





2.0 3.0 4.0 5.0 6.0 
Average Reading Grade Score 


FIG. 20 


between the means and standard deviations for each successive 
grade. The chart for “vowels” is given in Figure 20 to show the 
method which was used for all error-types. ‘The smoothed curves 
were continued slightly beyond the limits of the data at each end 
in accordance with the observed trends. 

Values for each tenth-grade were read from the curves and are 
given in Tables IX to XLX. By the use of these tables the num- 
ber of errors of any error-type made by a child can be com. 
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TABLE IX 
VOWELS 
s-SCORES 

AVERAGE READING} 

Grape Score —3 —2 —1 ° +1 +2 +3 +4 +5 
Ae R ewes 19 30 4! 53 64 75 86 97 108 
VeSsn0s haere 18 29 40 51 62 73 84 95 106 
F203 cig aoe cases 17 28 39 5° 61 72 83 93 104 
ay ee re ae 16 27 37 47 58 69 80 go IOI 
ES peeiei eds IS 26 36 46 57 67 78 88 99 
VigOe ees Soaks 14 24 34 45 55 66 76 86 97 
DiOinin.e eb Aongiic 13 23 33 43 53 64 74 84 94 
2 Taek antec 12 22 32 42 51 62 72 82 gl 
B09 Ee exe Il 21 31 41 50 60 70 80 go 
2 Aeon acon 11 21 30 40 49 58 68 78 87 
PAs. Bik omts 10 20 29 38 47 57 66 76 85 
Pe ee a re 10 19 28 37 46 55 64 73 82 
BOs cso cesta 9 18 27 35 44 53 62 71 80 
fy Ee a 8 17 26 34 43 51 60 69 78 
26: ae ee eee 7 16 24 32 41 49 58 67 75 
a 6 ee ree 6 15 23 31 39 47 56 64 72 
8 Owe ede a aces 5 14 22 30 38 46 54 62 70 
eee eee 5 13 20 28 36 44 52 60 68 
Ler ee 4 12 19 27 34 42 50 58 65 
se Tie are eee 3 11 18 25 33 40 48 56 63 
Ly (een ree 3 Io 17 24 31 38 46 53 60 
ee ee 2 9 16 23 30 37 44 51 58 
Xe anes ee 2 8 15 21 28 35 42 48 54 
“Ewer ree re 2 8 14 20 26 33 40 46 52 
ra Pe eae 1 7 13 19 25 31 38 44 50 
3 Qe tsiuece en I | 12 18 24 20 35 41 47 
rN oo en ee 1 6 11 17 22 27 33 39 45 
A lieece' aii I 6 II 16 21 26 31 30 41 
ay Saar eae I 5 10 14 19 24 29 34 39 
i eee ee ree I 5 9 13 18 23 28 32 37 
OA eee. I 5 9 12 17 22 26 30 34 
BES ine des es 1 4 8 12 16 20 24 28 32 
$i. eae we I 4 8 II 15 19 23 26 30 
As Tei cert ewd 1 4 7 11 15 18 21 25 28 
4.8... I 4 7 10 14 17 20 23 27 
£Qeteck cere xs I 4 7 10 13 16 19 22 25 
BR Oise ctx cs I 4 7 10 13 15 18 21 23 
Ce Fag oem I 4 ‘| 9 12 15 17 20 22 
ee eee ee 1 4 7 9 12 14 16 19 21 
Stoica ka eee I 4 6 8 It 13 15 18 20 
§ Aiea eaceenia I 4 6 8 10 13 15 17 19 
Rees es Ss 2 4 6 8 10 12 14 16 18 
CO nar oe ea 2 4 6 8 10 12 14 16 18 
Ce Perera re 2 3 5 7 9 I! 13 15 17 
5 8 ) ? § 7 a TT T2 Ts tT 
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TABLE X* 
CONSONANTS 








AVERAGE READING x Sconzs 








GRrapbE Score —3 —2 —1 ° +1 +2 +3 +4 +s 
1 Oey Cnr oe ae 3 13 23 33 44 54 64 74 84 
BiG .sah gerne: 2 12 22 32 42 52 62 72 82 
| a 0 aN ees a 2 II 21 31 41 50 60 70 80 
Des Se ee I 10 20 20 30 49 59 68 78 
ee ee ee I 9 19 28 38 47 57 66 76 
PO bug none ° 9 18 27 37 46 55 64 74 
230028 hohe Cs ° 8 17 26 35 44 53 62 71 
SE re One eR ° 7 16 25 34 43 51 60 69 
LY far Pe ee are fe) 7 16 24 33 41 5° 59 68 
Ce eon ae fe) 6 T5 23 32 40 48 57 66 
ee Cee ee ane fe) 6 14 22 30 38 46 55 63 
eee ne fe) 5 13 21 29 37 45 53 61 
20 siccsewaann ° 5 13 20 28 36 43 51 58 
yay ere ree ° 4 12 19 27 34 4! 49 56 
2 Ores Siok fuck hs ° 4 II 18 26 33 40 47 54 
QO net mcemews re e) 4 II 17 25 31 38 45 51 
S20 ns ey teas ° 3 Io 17 24 30 36 43 50 
ey eee ee ° 3 fo) 16 23 29 34 41 47 
oe ee eae ° 3 9 15 22 27 33 39 44 
Sees teeanees fe) 3 9 14 20 26 31 37 42 
Cn So ° 3 8 14 19 25 30 35 40 
BAG cule ence yin ° 3 8 13 18 23 28 33 38 
B20 edna edccs ° 3 7 12 17 22 27 31 36 
ey re fe) 2 7 12 16 21 26 30 35 
2) Oi ce eas ° 2 6 II 15 20 24 28 33 
ke (ee ate ara aera ° 2 6 10 15 1g 23 27 31 
AiOsvate mente ° 2 6 10 14 18 22 26 30 
Ache eth eee ° 2 5 9 13 17 aI 24 28 
ey Dae ee eee ° 2 5 8 12 16 19 23 26 
ye ae een eee ° 2 5 8 12 15 18 21 25 
Oe Saar e ° 2 5 8 II 14 17 20 23 
A Bic ciccucetanns ° 2 4 7 10 13 16 19 22 
rh: Peer oe tre ° I 4 7 10 13 15 18 21 
Act eetaen ° I 4 6 9 12 15 18 20 
YO eee etre ae ° I 4 6 9 12 14 17 20 
BO uieaadls ws ° I 4 6 9 II 14 17 19 
CO osc es ° I 4 6 9 Ir 13 16 19 
Be lshiw at ce esd ° I 4 6 9 II 13 16 18 
[ey Sere ae ee ° I 4 6 9 II 13 16 18 
ok Cee ae ° I 3 6 8 II 13 16 18 
ee Sane reer ° I 3 6 8 II 13 15 18 
SoBe ott eck ° ° 2 6 8 II 13 15 18 
SO sensation ° ° 2 6 8 II 13 15 17 
ey eee ° ° 2 5 7 10 12 15 17 
(a Sera eee ge ere ve) ° 2 5 7 10 12 15 17 






* Let o= —2.22 (from 5.5 to 5.8). 
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TABLE XI 
REVERSALS 
s-SCORES 

AVERAGE READING 

GrabrE ScorE 3 ar = 6 +r 43 +3 +4 +5 
Tihidciegawens 10 18 26 34 42 5° 58 66 74 
2 ree 9 17 25 33 41 49 57 65 73 
ViOv ase taaee 8 16 24 32 40 48 56 63 71 
| hy ann eee ee 8 16 24 31 39 46 54 62 69 
VO cee eations 8 15 23 30 37 45 52 60 67 
Ti Owiw dew sees Y] 15 22 29 36 43 50 58 65 
Ys Lae eae eae 7 14 21 28 35 42 49 56 63 
Dine Poe bene 6 13 20 27 34 41 47 54 61 
ee eee 6 13 19 26 33 39 46 52 59 
Ye Sane eee re 5 12 18 25 31 38 44 51 57 
Da Conran ern 5 Il 17 24 32 36 42 49 55 
2G ine aes ee 5 II 17 23 29 35 41 47 53 
2,0. cuceersee 4 10 16 22 27 34 39 45 51 
yy ar oe ee 4 10 15 21 26 32 38 43 49 
BB wack Orewa 3 9 14 20 24 30 36 4! 46 
fc eee ere a 3 8 13 19 23 20 34 39 44 
x, oa * ee ee 2 8 12 18 22 27 31 37 42 
i Vee Ghar er eee 2 7 II 16 21 26 30 35 40 
We eT 2 6 II 15 20 25 29 33 38 
kaa Saree eee I 6 10 14 19 23 28 32 36 
Le Serer ee I 5 9 13 17 21 26 30 34 
1 oo ce eres 1 4 8 12 16 20 24 28 32 
$20 cise tea eet I 4 8 II 15 19 23 27 31 
BF wiwed Santer 1 4 7 10 15 19 23 26 30 
Ch. en eee ° 3 7 9 14 18 22 25 29 
3.06654 eees ° 3 6 13 17 21 24 28 
BO) 602s oe 38% ° 2 6 9 13 16 20 24 27 
Be Toackien othe ° 2 5 9 12 16 19 23 26 
As Powis teow uns fe) 2 5 8 II 15 18 22 25 
Asiana totols fe) 2 5 8 II 14 18 21 24 
Py Ware cra neon fe) 2 4 7 10 13 17 20 23 
A Sco) ae ° I 4 7 10 13 16 19 22 
Bi Oid ge eens ° I 4 7 10 12 1s 18 21 
AF a Hehe epbs fe) I 4 7 9 12 15 18 20 
4.8... ° I 4 6 9 12 14 17 19 
BiQeisckiewads ° I 3 6 9 12 14 1 19 
C10. sccsuwe ss ° I 3 6 8 10 13 16 18 
Si lavsaxsa ates ° I 3 6 8 10 13 16 18 
GP eascenetds oe ° I 3 6 8 10 13 15 18 
Sidi haiers ces ° I 3 6 8 10 13 15 17 
CAG is ree iho ° I 3 6 8 10 13 15 17 
eee ee ° I 3 6 8 10 12 14 16 
By Orcs siracs ot ° I 3 5 7 9 12 14 16 
ay pee eee ° I 3 5 7 9 II 13 15 
Ce rae re ae ° I 3 5 7 9 I 13 15 
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TABLE XII* 


ADDITION OF SOUNDS 





AVERAGE READING a ocoere 

GRADE SCORE = _ ae “ ay 5 a4 si be 
Tt Acagwntenes 14 20 26 32 38 44 50 56 62 
1.5 13 19 25 31 37 43 49 55 61 
| Ce | Mae eee 12 18 24 30 36 42 48 54 60 
Lie eet 2a tie It 17 23 29 35 41 47 53 59 
» Oe - ee a are ae 10 16 22 28 34 40 46 52 58 
Osi oereus 9 15 21 27 33 39 45 5! 57 
ONiseereetes 8 14 20 26 32 38 44 50 56 
Cs Ge ee eee 6 12 18 24 30 36 42 48 54 
ORs be ie 5 II 17 23 29 35 41 47 53 
2.3.. 4 10 16 22 28 34 40 46 52 
ie a ee eee 3 9 15 21 27 33 39 45 51 
PR cite 2 8 14 20 26 32 38 44 50 
BENG cts wef hod with I 7 13 Ig 25 31 37 43 40 
7 a en ee eae I 7 12 18 24 29 35 40 46 
2 Bie Fash KS 1 6 I! 17 23 28 34 39 45 
20. ois ee ee ° 5 II 16 22 27 32 37 43 
Co re een ve) 5 10 16 21 26 31 36 4! 
Slices reader ° 5 10 15 20 25 30 35 40 
Ly ee ee fo) 4 9 14 19 24 29 34 39 
oe Cee nee fe) 4 9 13 18 22 29 31 36 
PBs. Shee oe oO 4 8 13 17 21 26 30 35 
S25 nic taseeee ° 3 7 It 15 19 23 27 32 
30... fe) 2 6 10 14 18 22 26 31 
Cy Ree eee ° I 5 9 13 17 21 25 30 
BO eth th oie aic ° ° 4 8 12 16 20 24 29 
SQ Be. ew Reds ° ° 4 8 12 16 20 24 28 
AO Honccsnagt ° ° 3 9 II 15 19 23 27 
Fy Geer are ° fo) 3 7 II 15 19 23 26 
rly ene ae ee ee ° fe) 2 6 10 14 18 22 25 
Fk ese Ree  e ° fo) 2 6 10 13 17 20 24 
ee Cae ee ae o fe) 2 5 9 12 16 19 23 
Fo eae ence et ° ° 2 5 8 II 14 17 22 
A Ose eat se ve) ° 2 5 8 11 14 17 21 
Ago races acces ° ° 2 5 8 II 14 17 20 
AiO is ioe eigd es ° fe) I 4 7 10 13 16 19 
AvQeesvinweae x fe) ° I 4 7 10 13 16 19 
CS Oca ng aes ° ° I 4 7 10 13 16 19 
Go Piu ye. 8 cela ° ° I 4 7 10 13 16 19 
a ee eee ° ro) I 4 7 10 13 16 19 
ek eae ° ° I 4 7 10 13 16 18 
a eer ree ° ° I 4 7 10 13 16 17 
BC eens a pre be fe) ° I 4 7 9 II 14 16 
6202.50 aes ° re) I 4 6 10 13 15 
Cy sere ree o ° I 3 5 7 9 12 14 
SsOncseaie sews ° re) I 3 5 7 9 II 13 


* Let om —2.22 (from 3.8 to 5.8). 
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TABLE XIII 


OMISSION OF SOUNDS 


Aaa neu Cia xa sce ee i ee 
Grape Score | _, | —2 | -:1 | o | +: [| +2 | +3 | +4 | +45 
TAs iain ° 4 10 16 22 28 34 40 46 
e-em eo ° 4 be) 16 22 28 34 40 46 
| A 0 Sarr ee rae ° 4 10 16 21 27 33 39 45 
| ey Sari eee ee ° 4 10 16 21 27 33 39 45 
TB ns ee ° 4 10 15 21 27 32 38 44 
10 sasaees ° 4 Co) 15 20 26 31 37 43 
25 Oy i5 Hane es ° 4 10 15 20 25 30 35 40 
Boss ee neces ° 4 10 15 20 25 30 35 40 
BP aden ie aso es fo) 4 10 15 20 25 30 35 40 
Ce, oe ee ° 4 9 14 19 24 29 34 39 
DAs wes yee: ° 4 14 19 24 29 34 39 
7 Od ae ° 4 9 14 19 24 29 34 39 
2 Cacia hats ° 4 9 14 19 24 29 34 39 
BF ibid Ones ° 3 8 14 19 24 29 34 39 
AO reveiw es ° 3 8 13 18 23 28 33 38 
2. O.scaxcaves: ° 3 8 13 18 23 28 33 38 
i: eee ere ° 3 8 13 18 23 28 33 38 
Bi clivacat hee ° 3 8 13 18 23 28 33 38 
Lo eee eee ° 2 7 13 18 23 28 33 38 
BaSaiaseur as ° 2 7 12 17 22 27 32 37 
Ca Snore ° 2 7 12 17 22 27 32 37 
Co. Corre eee ° 2 7 12 17 22 27 32 36 
BO. ctuse oeoed ° 2 7 12 17 22 27 31 35 
3.7 ° 2 7 12 16 21 26 30 34 
SB Oratierasaes ° 2 7 It 16 20 25 29 33 
3: Qicsu es ° 2 7 II 15 19 24 28 32 
ri - eee ° 3 7 II 5 19 23 27 31 
Bl ies edited ° 3 7 II 15 19 23 26 30 
Oink cc been: ° 3 7 11 14 18 22 25 29 
BPs ewes: ° 3 7 10 13 17 21 24 28 
O544256s2sw i ° 3 7 10 13 16 20 23 27 
BS 520 05g Hinds I 4 7 10 13 16 19 22 25 
4.6... I 4 7 10 12 15 18 21 24 
YO, RE ee I 4 7 10 12 15 18 20 23 
PS. ae I 4 7 9 12 14 17 19 22 
BQeu Coelke cede I 4 7 9 II 13 16 18 21 
Ci: ee ere 2 4 7 9 II 13 15 17 19 
Cid piv tasers 2 4 7 9 II 13 15 17 19 
Le eee eee 2 4 6 9 10 12 14 16 18 
Ak Fea ee 2 4 6 8 10 12 14 16 18 
Cy One aeee ee ware 2 4 6 8 10 12 13 IS 17 
a ee ae ee 3 4 6 8 9 II 13 14 16 
G20 oud yates 3 4 6 8 9 II 13 14 16 
Cay Se ee ee 3 4 6 8 9 II 13 14 16 
5.8 3 4 6 8 9 II 13 14 16 
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TABLE XIV* 


SUBSTITUTION 


























“ln ocewemno nnOMtTt H€HtEMn HOCK HR RARRRR RKRORROQ WEMAH Sew OO HOMO 
+ N NNN ANN NNN ANA NNN NN N CO mt me ey ee on a | om mt te — mt bt on oe oe oe 
t wy) wmrded dt ane = O ooo an cenrnseouwnse r1¢e7r7 t+ wrTr<rdt ct + mae ON ARABaAQaA CHO WM 
+ N NA AANA NAN NAN ANN Na AON SH mt tty bade gd ~~ tt te ~ tom he 
a re] OARaOaD oem ro eoeonmnn HON = ee ee tet O0OODOR HRRRKRKMR ONS 
+ N N = Pt mt = ms rt oe ~_ et et ht =~ = SS eS ot fd oe m= bt op ee -— 
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in] tt 
é 





° 








re i TTS 


er) 





AVERAGE READING 
GRADE SCORE 





n~ KROW]ODO WwW WUwUNYS? SY? Te TOM NOMAAN NNN NA aananan ~~ mt ot om ee ot ar ae er) 





l ~ Nee et O OCOO00 00000 ODO00D00 00000 0200DD0O 00000 0AOO000 0000 





0 00000 00000 00000 00000 00000 00000 00000 00000 0000 





0 00000 00000 00000 00000 00000 00000 00000 00000 0000 


——— 





* Let o= —2.22 (from 1.4 to 1.8); 0 —1.42 (from 1.9 to 5.8). 
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TABLE XV* 
REPETITION 


s-Scores (STANDARD DEVIATION SCALE) 
AVERAGE READING 


GRADE ScoRE —3 —2 —1 ° +1 +2 +3 +4 +5 
Pe acy ects ° 4 13 22 31 40 49 58 67 
EG ctsuapeloeks ° 3 12 21 30 39 48 57 66 
1.6.. ° 2 II 20 29 38 47 55 65 
ay Genes wena rene ° 2 11 19 28 37 46 54 64 
LB ucesaae ses ° I 10 18 28 36 45 53 63 
LO. ° I 9 17 27 35 44 52 61 
2.0.. ° ° 8 16 25 34 42 50 59 
Ye Se ee gee ee ° ° 7 16 25 33 4I 49 58 
Pe Sau pe eae ° ° 7 15 24 32 40 48 57 
a ee ee ee ° ° 6 15 23 31 39 47 56 
2 Awe date wos ° ° 5 14 22 30 38 46 54 
eee ee eee ° ° 5 13 21 29 37 45 53 
2:0; sneu seas ° fe) 4 13 21 28 36 44 51 
Cy ae ° ° 4 12 20 27 35 42 50 
7 Te. ean ae ee ° re) 4 12 19 27 34 41 48 
2 .Qo6enes C4548 ° fe) 4 II 18 26 33 40 46 
BO ioe faaes ° o 3 11 18 25 32 39 45 
ka eee ° fe) 3 10 17 24 31 37 44 
ee ae ° fe) 3 10 17 23 30 36 43 
ok ee eee fo) ° 3 10 16 23 29 35 42 
i Oe ere ee ° ° 3 9 16 22 28 34 40 
BO se eek Gea ° ° 3 9 15 21 27 33 39 
2 Ou ° fe) 3 9 15 21 26 32 38 
. Ce Serre eee fe) ° 2 8 14 20 26 31 37 
1 ee ee eae fe) fe) 2 8 14 20 25 31 36 
oh ee a eee ° fe) 2 8 13 19 25 30 36 
4.0.. fe) ve) 2 8 13 19 24 29 35 
AE eae waves ° ° 2 7 13 18 24 20 34 
7 ee pene ee ree fe) fe) 2 v4 12 18 23 28 33 
A Metcrthn tales ° ° I 9 12 17 22 27 32 
BoA bee ce deaki fa) ° I 6 12 17 22 27 31 
ee ea ee eee ° fe) I 6 II 16 21 26 31 
fe 0 eer re re a ° ° I 6 11 15 20 25 30 
7 ae: Se eee oe oe ° ° I 6 10 15 20 24 29 
rn Se ee ° ° I 5 10 14 19 23 28 
Axe Sarees ° fe) ° 5 9 13 18 23 27 
SOeictieekaues ° re) ° 5 9 13 18 22 27 
Salovneautes ces ° ° ° 5 9 13 18 22 26 
5.24 fe) ° ° 4 8 12 17 21 26 
Gi Shae Peas ie kt fo) ° ° 4 8 12 17 21 25 
© Ava tewae wens re) ° ve) 4 8 12 16 20 24 
BG eakeuedee e) ° ° 4 8 12 16 20 24 
SOs. dats vase ° ° ° 4 8 12 16 20 24 
Gv simak eae ° ° ° 4 8 12 16 20 24 
Le. Cee eer ee oe ° ° ° 4 8 12 16 20 24 


* Let o = —3.22 (from 3.0 to 4.8); om —1.42 (from 4.9 to 5.8). 
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pared with those of the control group, at his own particular 
grade level of reading. The score in terms of standard deviations 


TABLE XVI* 


ADDITION OF WorpDS 


s-SCORES 
AVERAGE READING 
GRADE ScorE 

“3 —2 -1 ° +1 +2 +3 +4 +5 
| Got he ee ae ° ° I 4 7 10 13 16 19 
1 OY Od Sew eee eee ° ° I 4 7 fe) 13 16 19 
1.8-1 9....... ° ° I 4 rd Ce) 13 16 19 
DOF 237 sees ° fe) I 4 6 9 12 15 18 
a eae Se, ee .e) fe) I 4 6 8 II 14 17 
2.4-2.5....... ° ° I 4 6 8 10 13 16 
7 ed ay Sek ere ° ° I 3 6 8 10 12 15 
2.8-29....... ° re) I 3 6 8 10 12 14 
3.073.1T....... ° ° I 3 5 7 9 II 13 
Le ox ae Sere ae ° ° ° 3 5 ‘| 9 11 13 
Ce ca eee ° ° ° 3 5 7 9 II 13 
8 O= 309s cess ° ° ° 3 5 7 9 II 13 
3.8=2 Qo.468. ° fe) ° 3 5 7 9 II 13 
4.0-4.1...... ° fe) ro) 2 4 6 8 10 12 
ADA, Beep cha ° re) ro) 2 4 6 8 10 12 
AAA Ceo ° ° ° 2 4 6 8 10 12 
Ae OFA? cytes ° fe) re) 2 4 6 ” 9 10 
4.8-4 9....... ° re) ° 2 4 5 6 8 9 
§ OS 1...... ° ° o 2 3 5 6 8 9 
5.2-5 3 ° ° ° 2 3 4 5 7 8 
Sas Biecwas ° ° ve) I 3 4 5 6 7 
BOHR Fore ° ° ° I 2 3 4 5 6 
SOP 5 Onawedens ° fe) ° I 2 3 4 5 6 





* Let o= —2.22 (from 1.4 to 3.1); om —1.42 (from 3.2 to 5.8). 


we shall call “s-scores,”! as they are obtained from Kelley’s 
formula, 


in which X = An individual’s score 
M = Mean 
o= Standard deviation 
z= Standard measure 


* Truman Kelley, Statistical Method (Macmillan, 1923), p. 280. 
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Each z-score gives the child’s errors in terms of standard devia- 
tions of his reading grade, using his grade score in tenths as the 
midpoint of the grade distribution. Ideally, we should have cal- 
culated standard deviations for the distributions of scores for each 
tenth-grade, in order to obtain the minimum standard deviation 


TABLE XVII* 


OMISSION OF WorRDS 


2-SCORES 
AVERAGE READING 
GRADE SCORE 

3 —2 —1 ° +1 +2 +3 +4 +5 
| Oe oat Ged amare ° ° ° 2 5 8 II 14 17 
| «as Gy eee ° ° ° 2 5 8 Ir 14 17 
¥.8-1.9......5. ° ° ° 2 5 8 II 14 17 
2.0-2.1....... ° fe) ° 2 5 8 II 14 17 
rN pel a, Cee fe) ° fe) 2 5 8 II 14 17 
7 ey Gor a -ere ae re) ° ° 2 5 8 14 17 
2.67-2.7...... ° ° fe) 2 5 8 II 14 17 
2.8-2.9...... oO re) fe) 2 5 8 II 14 17 
cle ack ae Cee ere ° ° ° 3 6 9 12 15 18 
Te ak ae eee ae fe) ro) ° 3 6 9 12 15 18 
BOOS Sino ° fe) ° 3 6 9 12 15 18 
22073 Fe. Gah ° oO oO 3 6 10 13 16 19 
3.873.9.....5. ° fo) fo) 3 7 10 13 17 20 
4 O-4.1....... ° ° ° 4 7 II 14 17 21 
7 oy ae See ° ° ° 4 7 II 15 18 22 
4474-5 cass ° fo) fe) 4 8 12 16 19 23 
Be OSA Fee ie fe) ° ° 4 8 12 16 20 24 
4.8-4.9 ...... ve) ° ° 4 8 12 16 20 24 
BOS6 Pekar ks fe) fe) fo) 4 8 12 16 20 24 
oe ool et eee a fe) fe) ° 4 8 12 16 20 24 
Ce ae Ha eee eae a) fe) ve) 4 8 12 16 20 24 
BOS GF aie s ° re) fo) 4 8 12 16 20 24 
§.8-5.9....... ° ° ° 4 8 12 16 20 24 


* Let om —1.42. 


for the tenth-grade. This we could not do without greatly in- 
creasing the number of cases. It is probable, however, that the 
standard deviations obtained for the whole grades are very nearly 
the minimum which would have been obtained if grade-tenths had 
been used, since the correlation between the errors and reading 
grade which is apparent in the entire distribution had been re- 
duced to nearly zero in the distributions of single grades. 

In cases where the errors were reduced to zero at points above 
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TABLE XVIII* 
REFUSALS AND Worps AIDED 











8-SCORES 

AVERAGE READING 

GRADE SCORE = _ ais es a 3 14 ‘- dive 
1 Oe. Cerne eee eee fe) 4 16 28 40 52 64 76 88 
ea ee ° I 13 25 37 49 61 73 85 
Oe eed x ° fe) II 22 33 44 55 66 77 
oy LOC ee ° fe) 8 19 30 41 52 63 74 
PO stay, Serene ° re) 6 16 26 30 40 50 66 
1 | ee See ee eee ce) ce) 3 13 23 33 43 55 63 
BOF tis ncn eh whe ° ° ° 12 21 31 40 50 61 
Bo cote sealant fe) ° ve) II 20 30 39 49 58 
ay Seer Reg ° ° ° 9 18 27 37 46 55 
Ue Cae rena ° fe) ° 7 16 25 34 43 52 
2 Acticin ei fe) ° re) 5 14 23 32 4! 50 
PS iaeoses ° ° ° 4 13 22 31 40 49 
2 OS sn fe) ° ° 3 12 21 30 30 48 
ay ee ae rea oO ° ° 2 II 19 28 30 45 
Dicks eee fe) fo) ° I 9 17 25 34 42 
ye § eee fe) ° fe) I 9 17 25 33 4I 
BO. aves bans x fo) ° ° ° 7 14 21 28 35 
A oe Gomer er errr fo) fe) fe) fe) 7 14 21 27 34 
3 2... fe) fe) fe) fe) 7 14 20 206 33 
co, ae eee ee fe) fe) fe) ° 6 13 19 25 32 
2 Ave: ° ° ° fo) 6 12 18 24 30 
BG oiekt wae mae fo) fe) ° fe) 5 10 16 21 27 
9 Oeun2 a ° ° ° fe) 5 10 15 20 25 
i, ony eae fe) fe) fe) ° 5 10 15 1g 24 
Bios ate ageare 4 ° ° ° ° 5 10 14 18 23 
2. Onicnns fo) ° ° fo) 5 9 13 17 22 
Fe © eae ro) fe) ° fe) 4 § 12 16 20 
4.1.. ° ° fe) ° 4 8 12 16 a6) 
4 2.. ° fe) fe) fe) 4 8 12 15 18 
4.3.. re) re) fe) ° 4 7 iL 14 17 
4.4. ° fe) ° fe) 4 7 10 13 16 
B38? ecw ° ° ° ° 3 6 9 12 15 
BOY pb ° ° ° ° 3 6 y 12 14 
Pia Saenger ° fe) fe) fe) 3 6 9 11 13 
oe. Renee ° ° ° ° 3 5 8 10 12 
AMOiwionne xe ° ° ° fo) 3 5 7 9 11 
BLO cece ° ° ° ° 2 4 6 8 10 
Gack cant Gets ° ° fe) ° 2 4 6 8 9 
Cy eee ar ° fe) fe) fe) 2 4 6 7 8 
§° 3x: ° ° ° ° 2 3 5 6 7 
Cer een are eee ° ° ° ° 2 3 4 5 6 
6.5 cakes ° o fo) oO 1 2 3 4 5 
5.6.. ° ° ° ° I 2 3 4 5 
ay ere ee fe) ° ° fe) I 2 3 4 5 
a eee ° fo) ° ° I 2 3 4 5 


* Let o = —3.22 (from 1.6 to 1.9); om —1.42 (from 2.0 to 2.9); o= —0.62 (from 3.0 to 5.8). 
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TABLE XIX 


TOTAL ERRORS 


AVERAGE READING Daisies 

Grape Scone —3 —2 —1 ° +1 +2 | +3 | +4 | +5 
Ae 142 | 174] 206 | 2381 270] 302] 334] 366] 398 
PeSrne tt ceys 138 | 169 | 200] 231 262 | 293 | 324 | 355 | 386 
EO eer: 127 158 189 | 220 251 282 | 313 | 3441 375 
i ne ee 120 | 150} 180] 210] 240] 270} 300] 330]| 360 
Ri Oocsaeaenes 116 145 174 203 232 261 290 | 319 348 
Lo ¢ Rerer ee 110 | 138 | 166] 194] 222 250 | 278 | 306 | 334 
2: Ore ea woe 104 | 132 160 | 188 | 216 | 244 | 272 | 300] 328 
Bikey ats oases 04 122 150 | 178 206 | 234 262 290 | 318 
D2 ot ee ain gI 118 | 145 | 172 199 | 226] 253 | 280] 307 
ee eee rere 86 112 138 164 190 216 242 268 294 
MA os ie Elles Bus, 3 83 108 | 133 | 158 | 183 | 208 | 233] 258 | 283 
PS noi ire aeae 77 101 125 149 173 197 221 245 269 
2.0. caengas ies oT 95 119 143 167 IQI 215 239 263 
bay Seen eee 66 88 112 136 160 | 184 | 208 | 232 256 
DB here see Ried 61 84 107 130 153 176 199 222 245 
2:0iicc cn awkes 55 78 IOI 124 147 170 | 193 | 216 239 
SO) sSagitne oe - 49 72 95 118 141 164 | 187 210 | 233 
oe mers eee 47 69 gl 113 135 157 179 201 223 
Sa@ie wea erat 42 64 86 108 130 152 174 196 218 
A ac Soe eae rere 40° 61 82 103 124 | 145 166 | 187 208 
ky Sere ere ee 35 56 a7 98 119 140 161 182 203 
SS ts Say 31 51 71 gI ITI 131 I§I 171 Ig! 
220.2. cneaewee 26 45 65 85 105 125 145 165 185 
oy See eg ree 26 45 64 83 102 121 140] 159 178 
$5 Outs vena 25 43 61 79 97 115 133 151 169 
BOs iis aiins 23 40 57 74 g1 108 125 142 159 
A On carat 23 39 55 71 87 103 119 135 1S! 
A eiashees 23 39 54 69 84 99 114 129 144 
Bird i ceAakies 23 37 5! 65 79 93 107 121 135 
7, See ae 23 36 49 62 75 88 101 114 127 
Bi Ai ee dinates 23 35 47 59 71 83 95 107 11g 
ene eee ae 21 33 45 57 69 81 93 IO5 117 
BOs tia tat bis 17 29 41 53 65 77 89 IOI 113 
ry eae ara area 13 25 37 49 61 73 85 97 109 
AS aexiceun dis 12 24 36 47 59 71 83 95 107 
40. vse poms: 10 21 33 45 57 69 81 93 105 
SOscrid dae tak 10 21 33 44 55 66 | 88 99 
Bick exes 9 20 31 42 53 64 75 86 97 
S Pie feta a 8 19 30 41 52 63 74 85 96 
i, er ee 7 18 29 40 51 62 73 84 95 
Cee Caner 7 18 28 39 50 61 72 83 94 
GS oseteisuwe es 7 18 28 38 48 58 68 78 88 
SO necwaed ve ex 7 17 27 37 47 5s 67 77 87 
Ly See ee ee 6 16 26 36 46 56 66 76 86 
SO ecnes ease 5 15 25 35 45 55 65 75 85 
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the — 3 z-score, we assigned a particular z-score value to the zero 
error score. This value was calculated from the normal probabil- 
ity curve to be the most probable position of the cases making 
zero scores. For example, if a zero score might have any z-score 
value from —1.0 to —3.0, the probable value would be approxi- 
mately —1.4 rather than —2.0, since the frequency of scores is 
greater nearer the mean than at the extreme. 

Referring again to Billy’s profile of errors, we obtained the 
z-scores for each error-type from the appropriate table. We inter- 
polated the score values between the points read from the curves 
by approximating the distance in tenths, as shown in the tabula- 
tion of profile of errors. 


BILLY’S PROFILE OF ERRORS 





Proportionate z-Score for 
Error-Type Number for s00{ Reading Grade 
Words 3-3 

Vowels <in:525 cad kdas 23 —O 3 
Consonants............. 19 +0.8 
Reversals............... 5 —2.2 
Addition of sounds....... 13 0.0 
Omission of sounds....... 12 0.0 
Substitution....... 0... I —o 5 
Repetition ............. 5 —o 8 
Addition of words....... I —0.7 
Omission of words.. .... I —0.7 
Refusals and aid ........ 7 +11 

Total errors......... 87 —0.7 


The following examples are given in order to make clear the proc- 
ess of obtaining the z-scores: 

Billy’s score in vowel errors is 23 (proportionate score for 500 
words). Referring to Table IX, and looking opposite to the aver- 
age reading grade score of 3.3 (Billy’s average reading grade), we 
find the row of figures shown in the accompanying tabulation for 
vowels. 


VowELs 
AVERAGE READING 
GRADE ScoRE pares 
> | ~2 —t o +1 +2 +3 +4 +5 


aneencee | omeenneetty | amy nes | Eee | NS | EAS | TS | cS | KAT SAREE 
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The difference between the successive numbers for each z-score 
is 7 or 8 (as read from the smoothed curves of Fig. 20, decimals 
corrected). Billy’s score of 23 vowel errors gives him a z-score 
placement between —1 and o. Since the distance between 18 and 
25 is 7 units, Billy’s score of 23 is five-sevenths of the way between 
—1 and o, or —o.3 z-score. 

Billy’s score in consonant errors is 19 (proportionate score for 
500 words). Referring to Table X, and looking opposite to the 
average reading grade score of 3.3, we find the row of figures 
shown in the accompanying tabulation for consonants. 


CONSONANTS 
AVERAGE READING 
GRADE SCORE s-Scores 
—3 —2 —! ° +1 +2 +3 +4 +5 
S66 teseanes ° 3 9 14 20 26 31 37 42 


























The difference between the successive numbers for each z-score 
is 5 or 6. Billy’s score of 19 consonant errors gives him a z-score 
placement between o and +1. Since there are 6 units between 
14 and 20, Billy’s score of 19 1s five-sixths of the way between o 
and +1, or +0.8 z-score. 

In similar fashion, z-scores for each of the error types were ob- 
tained from the table. It is probably sufficiently accurate for 
practical work to use the nearest z-score or half z-score, instead of 
the tenth z-score obtained in this study. 

Billy’s profile of errors was portrayed graphically on the chart, 
Figure 21, which shows the high and low points of his errors. The 
error-types are indicated by symbols in the same order as given in 
the foregoing list. 

From this chart we can make the following conclusions as to 
Billy’s reading performance. He is a cautious child who makes 
fewer total errors than most children of the same reading grade. 
His errors are all within the most frequent range from +1 s-score 
to —1 z-score, with the exception of two error-types. He makes 
very few reversals compared with other children of his reading 
grade. He does not attempt to read words which he does not know 
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but refuses them or asks for aid more frequently than do other 
children of his reading grade. He has no outstanding difficulties 
with reading, although he might be encouraged to try the hard 
words by himself and become more independent of external aid. 
His reading index of 1.00 shows that his reading achievement is in 
harmony with his other accomplishments. His profile of errors is 
typical of that of most average readers, in that the error-types are 
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Fic. 21.—Case 19, Billy. Reading index, 1.00 


a 


usually within the +1 2-score range, with one or two exceptions 
above or below. 


COMPARISON OF ERRORS OF READING-DEFECT 
CASES AND CONTROLS 
Children who have difficulty in learning to read, however, gen- 
erally make more errors at each reading grade than do those who 
have no trouble in learning to read. In order to compare the 
errors made by the controls and the reading-defect cases, the 
means and standard deviations of the z-scores were calculated. 
Since the reading grades of the controls range from 1.4 to 5.8, it 
was necessary to exclude from the reading-defect cases all children 
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whose reading grades fell outside of this range. Two hundred and 
thirty-three reading-defect cases from the clinic and special groups 
had reading grade scores within the range of the control. The re- 
sults of the comparison are given in Table XX. The means and 
standard deviations of the controls offer a check on the standard- 
ization of the z-scores. If the norms are accurate, the mean z-score 
of the controls should be o and the standard deviation should be 1. 


TABLE XX 


COMPARISON OF 2-SCORES OF CONTROLS AND READING-DEFECT 
CASES IN THE PROFILE OF ERRORS 








CONTROLS Reapinc-DeErect Cases | DIFFERENCE 
BETWEEN 
MEans Dr- 
Error-Typt. VIDED BY THE 
Mean Mean STANDARD 
N 101 . N = 233 sd ERROR OF THE 
DIFFERENCE 
Vowels.............. —0 003 © 975 +1.060 I 730 7.13 
Consonants...... .. O17 © 995 0.635 I. 305 4.75 
Reversals. .......... — .O17 ©.979 0.886 I. 362 6.89 
Addition of sounds. . — oI10 1.030 0.489 1.259 3.44 
Omission of sounds...| -+ .o016 1 038 0.971 1.656 6.36 
Substitution......... — .005 1.031 ©. 290 I. 206 2 28 
Repetition........... + .017 o 981 0.893 2.073 5.21 
Addition of words... — .007 I O14 ©.050 1.451 0.41 
Omission of words....| + .000 1 038 0.297 1.490 2.09 
Refusals and words 
aided............. —0.009 1.020 +0. 265 1.456 1.97 
Total errors. ....]| —0 003 © 975 +1.127 1.482 8 24 


etiam Rete SATE Bm tO EN re AE 


The actual values are close to these figures. The means vary 
from —o.017 to +0.017 and the standard deviations vary from 
0.975 to 1.038. 

The reading-defect cases as a group greatly exceed the controls 
in their errors in the following types: total errors, vowels, rever- 
sals, omission of sounds, repetition, consonants, and addition of 
sounds. They exceed the controls slightly but not significantly in 
the following types: substitution, omission of words, refusals and 
words aided, and addition of words. The reading-defect cases are 
more variable in their errors than are the controls, as shown by the 
larger standard deviations of all error-types, particularly repeti- 
tion, vowels, and omission of sounds. 


CHAPTER IV 


TYPICAL INDIVIDUAL PROFILES 
OF ERRORS 


The profile of errors gives a measure of the qualitative differ- 
ences between a child’s reading performance and that of other 
children of his own reading-grade level. The extent of his varia- 
tion from the normal tendency can be measured for each error- 
type. The profile of errors is of practical value in that it assists in 
the diagnosis of the specific difficulties which an individual has in 
learning to read. We have selected a series of profiles of errors 
which illustrate some of the types of variation encountered. The 
profiles are almost as varied as the number of children examined, 
but may be roughly classified on the basis of the outstanding 
error-types. Usually more than one error-type was found to be 
excessive for each individual, and certain groups of crror-types 
tended to appear together. 


EXCESSIVE ERRORS IN THE SOUNDS OF WORDS 


The first group of profiles indicates excessive errors in dealing 
with the sounds of words, such as altering the vowel or consonant 
sounds, or adding or omitting sounds. 


Case 20.—George was eleven years and one month of age when examined, 
and earned a mental age of twelve years and four months, Stanford-Binet 
I1.Q. 112. Reading achievement was low fourth grade, with a reading index of 
0.71. Spelling was even lower than reading, measuring second grade. George 
was co-operative in taking the tests, trying hard. He was well poised and 
had an unusually good attitude toward his reading and spelling difficulty, 
remarking, ‘I don’t mind having to work hard if you think I'll finally get it.” 
That he had already worked hard was evidenced by a report from his teacher 
who had been giving him special reading and spelling drills all year which had 
resulted in considerable improvement. 

George’s mother has a marked speech defect due to a cleft palate. George 
does not have a speech defect but finds it very difficult to discriminate be- 
tween words of similar sounds. For example, he said that ‘“dime—dine”’ 
pronounced for him orally were ‘‘just alike,” as were also ‘‘catching—cash- 
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ing,” etc. Whether his confusions are due to association with his mother’s 
faulty articulation or to specific weakness in auditory word discrimination 
is not known. Hearing is reported normal for intensities of sounds. He was 
unable to retain more than three sounds and blend them in word-building. 
For example, he combined the sounds /-r-ai-n as “rain,” m-y-s-e-I-f as “mice,” 
etc. 


Profile of Errors 


AY | C|R |ATOTS [RelAw(OwlRafTot 


Excessive Errors 
Inferior Reading 


Z- Scores 





Fic. 22.—Case 20, George. Reading index, 0.71 


George’s profile of errors in reading is given in Figure 22. His extreme 
difficulty with consonants is shown by his marked variation from the average. 

Examples of his errors are shown by such mistakes as ‘“‘nip’’ read “tip,” 
“rank” read “tank,” etc. In spelling, the same errors were present, as ‘“‘ask”’ 
spelled “ast,” ‘news’ spelled “neut,”’ etc. His most frequent substitution 
for any sound was ¢. Aside from consonant errors, his profile shows a tend- 
ency to insert and omit sounds, to insert words, and shows excessive total 
errors. 

Case 21.—Roland was ten years and eight months of age when examined, 
with a mental age on the Stanford-Binet examination of ten years and nine 
months, I.Q. ror. He could read with very low second-grade achievement, 
and his reading index of 0.40 represented a severe degree of reading defect. 
He worked persistently on the tests and seemed to do his best. He had a 
sensitive, timid manner and seemed to feel his inadequacy keenly. He had a 
mild articulatory speech defect characterized by such speech errors as “box” 
pronounced “bock,” “farm’’ pronounced “‘fahm,” etc. He modified the 
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sound of s and had difficulty in blending it with other consonants, usually 
omitting it in the blends. There was no abnormality in the speech organs. 
Hearing was reported normal for intensities of sounds. He habitually kept 
his mouth very nearly closed while speaking so that the vowel sounds were 
indistinct and muffled. 


Profile of Errors 
lV | CTRITA|OIS |Re|Aw|Ow| Ra|Tot, 
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Fic. 23.—Case 21, Roland. Reading index, 0.40 


Roland had difficulty in blending sounds in word-building when the 
sounds were pronounced for him. Thus, he combined the sounds #-r-ai-n as 
“taken,” /-i-lt-le as “‘let,” etc. 

Roland’s errors in reading are represented in Figure 23. It will be seen 
that he exceeds the expected range in vowels, consonants, words refused and 
aided, and total errors. Examples of his vowel errors are: “tap’’ read ‘‘tip” 
then “top,” “sung” read “sing,” “fare” read “‘fire,’”’ etc. Examples of his 
consonant errors are “park”’ for “part,” etc. Often vowel and consonant 
errors were combined in the same mispronunciation, as ‘‘tack” read ‘‘tom,”’ 
“chuck” read “coke,” etc. His refusals were generally of polysyllables. He 
seemed to have no attack on long words but simply stared at them, mean- 
while flushing with embarrassment. He was usually aware of his errors in 
the small words, shaking his head and trying the word in different ways. 

In tabulating the reading errors of a speech-defect case, we tried not to 
penalize the child for his speech errors, but only tabulated mispronunciations 
which did not occur in spontaneous speech. Thus, if Roland called ‘“farm”’ 
“fahm” in speech, he was not penalized with a sound-omission in reading 
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when he read “farm’’ as “fahm.’”’ He was, however, tabulated with a sound- 
omission if he read “‘farm’’ as “fah,” since this latter mispronunciation did 
not occur in speech. 

Case 22.—Herbert is a bright child who is so deaf that he cannot reply to 
questions asked in an ordinary conversational tone when not facing the ques- 
tioner. He can hear the voice of one who shouts near his ear and is clever in 
lip-reading. He has a speech defect which is partly caused by a missing uvula. 
His speech can be easily understood and is characterized by some nasality 
and substitution of the sounds ¢ and d for & and g. 


Profile of Errors 
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Fic. 24.—Case 22, Herbert. Reading index, 0.72 


Herbert’s errors are shown in Figure 24, in which his excesses in errors of 
vowels, consonants, sound-additions, and sound-omissions are portrayed. 
Examples of his errors are: vowels: “repaste’ for ‘‘repast,’’ “profession” for 
“profusion,” etc.; consonants: ‘“‘grow” for “glow,” “enbraced” for “‘em- 
braced,” ‘‘trich’’ for “‘trick”’; addition of sounds: ‘“‘boys” for ““boy’’; omission 
of sounds: “defying” for “‘dignifying,” ‘‘exercise” for “exercises,” etc. In 
spelling his errors showed again his difficulty in connecting the correct 
sounds with their letters, as “grant’’ spelled “grand,” ‘‘assist’’ spelled ‘“‘at- 
tist,” “particular” spelled “particurlar,” etc. This boy’s profile of errors is 
interesting in comparison with the two previous cases in that he has definite 
sensory and motor difficulties which interfere directly with speech and with 
the formation of correct associations between speech and its printed counter- 
part, while George and Roland have no such obvious physical defects. 
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Case 23.—Martin was thirteen years and three months of age when ex- 
amined, with a mental age of nine years and eleven months, Stanford-Binet 
1.Q. 75. He was able to make a fifth-grade score in arithmetic, but could 
read with only third-grade ability and spell with only second-grade achieve- 
ment. His reading index was 0.56. Martin is an attractive lad in personal 
appearance, is alert, and puts forth good effort in all the tasks asked of him. 
He has a mild articulatory speech defect which is characterized by such mis- 
pronunciations as “wen” for ‘“‘when,” ‘“‘fedder” for “feather.” He can articu- 
late all the consonant sounds in isolation but makes many omissions in blend- 


Profile of Errors 
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Fic. 25.—Case 23, Martin. Reading index, 0.56 
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ing the sounds in specch, for example, “‘han’’ for “hand,” “lef” for “left,” etc. 
His reading errors are shown graphically in Figure 25, in which his extreme 
excesses in consonants, sound-additions, and sound-omissions are apparent. 
Examples of his reading errors are as follows: consonants: “wend’’ read 
“rent,” “crown” read “gown,” “rank’’ read ‘‘sank,” etc.; sound-additions: 
“tack” read “track,” ‘“‘bone’’ read ‘‘born,”’ “‘pad”’ read “‘prod,” “choke’’ read 
“croke,” “glow” read “glory,” etc.; sound-omissions: “blond” read “‘blot,”’ 
“against” read “‘again,”’ “greater” read “‘great,” etc. In spelling, the same 
types of errors were present, as “‘stand’’ spelled “strain,” “grant” spelled 
“gain,” “watch” spelled “‘wricked,”’ etc. Vowels and substitutions were also 
slightly excessive. 

The following incidents further illustrate Martin’s difficulties in sound- 
perception: He was asked to point to the “onion” among several pictures. 
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He pointed to the “Indian.” He asked for the spelling words to be repeated 
several times, seeming unable to hold the word in mind long enough to 
write it. 


EXCESSIVE ERRORS IN ORIENTATION AND SEQUENCE 
OF LETTERS AND WORDS 


The second group of profiles indicates excessive errors in dealing 
with the spatial patterns of letters, words, and phrases, as printed 
or written, so that the child disorients them, transposes the posi- 
tion of letters or their sequence, and repeats words previously 
read. 

Case 24.—Edward was nine years and five months of age when examined, 
with a mental age of nine years and eleven months, Stanford-Binet I.Q. 106. 
He was able to do third-grade arithmetic but only first-grade reading and 
spelling, his reading index being 0.48. He was consistently left-handed and 
left-eyed, as indicated by all the tests given him. Vision and hearing were 
reported normal. In all motor activities he was awkward and slow. He was 
not welcome in a group of boys playing ball because he could rarely catch a 
ball or pitch one within several yards of the batter. His speech was fluent, 
vocabulary excellent, and in oral description and narrative he was entertain- 
ing and interesting. 

His errors in reading are represented graphically in Figure 26. His ex- 
cesses in reversals and repetition are shown by his marked variation from 
the normal tendencies in these errors. There was also a slight excess in addi- 
tion of words. Reversals are exemplified by the following errors: ‘‘Carl” 
read “crawl,” “‘chew”’ read “‘chwee,” “form” read “from,” “saw” read ‘‘was,”’ 
b, d, p, q interchanged, ‘‘done”’ read “‘bone,”’ etc. His errors in repetition 
are shown by the following sample of his reading taken from Gray’s Oral 
Reading Paragraphs: 

Text: Once there was a little pig. He lived with his mother in a pen. One 
day he saw his four feet. 

Read: Once there was a little girl, a little girl. She lived with her, with h-i-s 
[spells] his mother his mother in a barn. One day she was one day he 
was he was four little feet little feet. 

The paragraph consumed several minutes and when the child completed 
it he sighed and said, ‘‘Now doesn’t that sound terrible?’’ He spontaneously 
began pointing at the end of the first line, indicating thereafter each word 
with the forefinger of the left hand, meanwhile turning the page on the table 
farther and farther clockwise until he was finally looking at the print upside 
down. 

Case 25.—Helen was fourteen years old when examined, having a mental 
age of fourteen years and two months, I.Q. 101. She was in the sixth grade 
at school; scored seventh grade in arithmetic but only third grade in reading. 
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Her reading index was 0.39 and represented a severe degree of reading de- 
fect. Her mother and sister are left-handed, although Helen herself is right- 
handed on all the tests given and also preferred the right eye in sighting. 
Vision and hearing are normal and speech is distinct and fluent. She has had 
unusual opportunities in foreign travel, and in general culture, from which 
she has profited. Helen surpasses her associates in athletics; she is an expert 
swimmer and plays golf well. In physical development she is large for her 
age, being frequently mistaken for a young woman of eighteen or twenty. 
It has been difficult for her to adjust to a grade placement with children who 
are immature, and to be unable to compete with them in reading and spelling. 
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Fic. 26.—Case 24, Edward. Reading index, 0.48 
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Helen’s errors are portrayed in Figure 27. Examples of her reversals are 
as follows: ‘‘on’’ read “‘no,” “saw” read “was,” ‘‘tarnish” read ‘‘tarshin,”’ 
“dull” read “lurd,” “‘tar’’ read “‘track,’’ etc. In spelling, “baby” written 
“bady,” “liberty” was written ‘‘liderty,” etc. Her numerous repetitions are 
shown in the following passage from Gray’s Oral Reading Paragraphs: 
Text: One of the most interesting birds which ever lived in my bird-room was 

a blue-jay named Jackie. He was full of business from morning till 
night, scarcely ever still. 

Read: One of the most the most interesting birds with which even every 
ever lived lived in my bird-home was a blue-jay named Jackit, named 
Jackit. He saw saw full of b-u-s [tries to sound out word, blocks until 
aided} from morning till night till night scratchly ever still ever still. 
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Vowels and sound-additions were slightly excessive, but not to the extent 
of the reversals and repetitions. 

Helen read a passage from the mirror fluently and with few errors. She 
was able to reverse the direction of writing with facility and without error. 

Case 26.—John is a boy who stutters. He was ten years and three months 
of age when examined, with a mental age of ten years and ten months, 
Stanford-Binet I.Q. 106. Arithmetic measured fourth grade in achievement; 
reading and spelling indicated low second grade, with a reading index of 
0.50. John is right-handed and prefers the right eye in sighting. His sister 
is left-handed. John’s speech is variable, being free from impediment at 
times, but at other times causing him considerable embarrassment. 
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Fic. 27.—Case 25, Helen. Reading index, 0.39 


His errors are shown in Figure 28. Examples of his reversals are as fol- 
lows: “blind” read ‘‘build,” “‘plea’”’ read “peal,” “contrast” read ‘‘corn- 
tast,”’ etc. Examples of his repetitions are shown in the following passage 
from Gray’s Oral Reading Paragraphs: 

Text: It was one of those wonderful evenings such as are found only in this 
magnificent region. The sun had sunk behind the mountains but it 
was still light. 

Read: It was one of those it was one of those w-w-w-wonderful evenings 
s-s-such as are found only in the magazine in the magazine range. 
The sun had skun the sun had skun behind the m-m-mountains but 
it was still light still light. 
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John was a fluent mirror-reader and showed no stuttering while reading 
from the mirror. He was unable to write in the reversed direction, however. 
He confused b and d, p and q, and reversed numbers as well as letters, read- 
ing ‘‘6r”’ as “16,” etc. Reversals were present in spelling as well as read- 
ing, ‘‘catch” being spelled ‘“‘cacht,”’ “‘unless’’ being spelled ‘“Iensun,’’ etc. 
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Fic. 28.—Case 26, Juha. Reading index, 0.50 


COMBINATIONS OF VARIOUS EXCESSIVE ERRORS 


A third group of profiles is presented to show cases in which the 
two previous types are combined. Some of our most severe cases 
of reading disability not only had many errors of reversals but 
also many errors in the sounds and sound-combinations of words. 


Case 27.—Jean is a little girl who was eight years and eleven months of 
age when examined, and who had a mental age of nine years and one month, 
Stanford-Binet I.Q. 102. Arithmetic measured third grade; spelling and 
reading indicated low first grade, the reading index being 0.41. 

Jean is right-handed in her preferences on the series of handedness tests 
given, but prefers the left eye in sighting. Her father is left-handed. Hearing, 
vision, and speech are normal. She fails to combine sounds orally in word- 
building. For example, she combined #-r-ai-n as ‘‘ten,” b-r-ow-n as “bow,” 
etc. Her errors are shown graphically in Figure 29. 

Examples of her mistakes follow: vowels: “ball” read “bell,” “ran” read 
“run,” etc.; consonants: ‘‘done”’ read “tone,” “had” read “has,” etc.; re- 


68 CHILDREN WHO CANNOT READ 


versals: ‘‘dig” read “big,” “dug’’ read “‘good,” “‘deb”’ chosen for “‘bed,”’ “em 
chosen for “‘me,” etc.; addition of sounds: “‘saw” read “sweet,” “go” read 
“got,” etc.; omission of sounds: ‘‘card” read ‘‘car,’’ etc. 

This little girl is very much confused in reading. She is unable to differen- 
tiate successfully either the sound-combinations of spoken words or the 
spatial orientation of the printed symbols. 
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Fic. 29.—Case 27, Jean. Reading index, 0.41 
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EXCESSIVE ERRORS IN A CASE OF READING DISABILITY 
IN AN ADULT 


Case 28.—Miss A is a young woman who is enrolled as a Junior in X 
University. She was referred as a special case by her adviser because of her 
difficulties with some of the university courses. Miss A, in giving her history, 
said that she had never been able to learn to read very well but that her 
teachers in the elementary schools had always promoted her because of per- 
fect arithmetic papers and excellent class recitations. Many of the teachers 
had tried to help her learn to read as had also her mother and members of 
the family, but without much success. In high school the teachers were 
willing to give her grades on oral recitations, thinking that she had a rare 
visual defect. She had graduated from high schoo! and had attended a nor- 
mal school for two years, specializing in physical education, in which work 
she showed talent. She had earned her credits, had them transferred to X 
University, and was working toward the A.B. degree with the hope of ulti- 
mately becoming a director of physical education in a high school or college. 
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The quantity of reading and writing required by her courses at the univer- 
sity was so great, however, that she began to receive failing marks in spite 
of having her papers “edited” for spelling by friends and having others read 
aloud to her whenever possible. If she was forced to depend upon herself, her 
rate of reading was so slow that it was impossible for her to cover more 
than a small portion of each assignment. Also, the classes were large and 
there was little opportunity for oral recitation. 

Miss A’s vision was thoroughly checked and no abnormality was dis- 
covered. Hearing was also normal. She has no speech defect but occasionally 
“blocks” in recalling words, according to her own statement. She was given 
the Stanford-Binet intelligence test, since she was unduly penalized on any 
of the adult college-entrance tests which depend upon reading. On the Stan- 
ford-Binet test she earned an IJ.Q. of 99 and a rating of “average adult’”’ on 
the complete form, and an I.Q. of 107 on a condensed form in which the tests 
most affected by reading were eliminated.’ Her failures on the complete 
Stanford-Binet test on the years below the superior-adult level were as fol- 
lows: Year X, failed reading the passage; Year XII, failed the dissected sen- 
tences which involve reading words; Year XIV, failed arithmetic problems 
which she could not read, and failed the clock test which probably involves 
imagery of the spatial position of the clock hands; Year XVI, failed the 
vocabulary test on which she may have been penalized by lack of normal 
reading opportunities, and failed the code test, which probably involves 
imagery of spatial position of the letters in the code key and requires spelling. 

Miss A’s average reading achievement on the series of reading tests was 
found to be low fourth grade. Speed of reading was only third grade. She 
was unable to read any of the Gray’s Oral Reading Paragraphs perfectly, 
making errors on even the simplest first-grade material. We could not cal- 
culate a reading index as she was above our age-grade norms. With a reading 
achievement of only fourth grade, it must have been a very laborious, if not 
altogether impossible, task for Miss A to do the reading required for a uni- 
versity course. She remarked, “I know it’s hard work but I want an educa- 
tion and a college degree. I can understand the lectures, and when someone 
reads the books to me I can understand them. But when I have to do my own 
reading—well, I begin early and I quit late.” 

Miss A’s errors are shown graphically in Figure 30. She shows marked 
variation from the standards for fourth-grade children in vowels, consonants, 
reversals, addition of sounds, omission of sounds, total errors, and a slight 
excess of substitutions. Examples of her mistakes follow: vowels: ‘chuck’ 
read “check,” “glow” read “glew,” “maple” read ‘‘mapple,” ‘‘fare’”’ read 
“far,” etc.; consonants: “cart” read “chart,” “grim” read “jim,” ‘“atten- 


t Donald D. Durrell, ‘‘The Effect of Special Disability in Reading on Perform- 
ance, on the Stanford Revision of the Binet-Simon Tests’’ (Master’s thesis, Uni- 
versity of Iowa, 1927). 
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tively” read “‘attensively,” etc.; reversals: ‘Carl’ read “clare,” ‘‘form”’ 
read “from,” “crad”’ selected for “card,” “‘brun” selected for “burn,” “‘teer”’ 
selected for “tree,” etc.; addition of sounds: ‘‘pray’’ read “praise,” “‘house”’ 
read ‘“‘houses,”’ ‘‘possession” read “‘prossession,”’ etc.; omission of sounds: 
“dignifying” read ‘‘defying,” ‘‘persistently” read “‘pertently,”’ etc.; substitu- 
tions: “the” for “and,” ‘‘the” for “my,” etc. It was almost impossible for a 
listener to tell what she was reading, because of her many errors, although 
she herself could repeat surprisingly well the content of the passage read. 
Her difficulties with discrimination and blends of sounds are shown by 
such errors in oral sound-combination as sh-oe combined as “‘should,” m-e 
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Fic. 30.—Case 28, Miss A. Reading index, undetermined 


combined as “‘many,”’ b-r-ow-n combined as “burn.” In giving the rhymes of 
the nine-year Stanford-Binet test, she gave ‘“‘day, stay, start, play, pay,” 
‘mill, bill, boy, pill, till,” etc. Although she passed the test, she had, for an 
adult, unusual difficulty with it. Her difficulties in discrimination of spatial 
orientation are shown by errors in identifying b, d. p, q. etc. She was able to 
read from a mirror with fewer errors than is usual for her reading grade and 
could also reverse the direction of writing easily. She was right-handed and 
right-eyed on all the handedness tests given. 

Miss A represents a case of severe reading difficulty in an adult of average 
intelligence. She has been able to make an unusually good social adjustment 
in spite of her handicap, and, in personality, is a pleasant, attractive young 
woman of considerable determination and drive. 
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EXCESSIVE ERRORS IN A CASE OF BRAIN INJURY 


Case 29.—Louis is a boy who had a birth palsy and who shows a marked 
disturbance in speech. The report on the neurological examination is as 
follows: “There is no gross defect in any of the cranial nerves. No hemianop- 
sia. Some clumsiness is noted in making unilateral facial movements. Per- 
haps there is some apraxia of the tongue, especially on movements to the 
right side. The lower extremities show pronounced rigidity of passive move- 
ments. No tremors or involuntary movements are noted anywhere. His pu- 
pils react well to light and in accommodation. The patellar reflexes are 
increased on both sides. There is a bilateral positive Babinski sign, also 
positive Chaddock, Oppenheim, Gordon. Noclonus. The gait is broad, rather 
propulsive, not spastic, slightly ataxic, especially when turning around or 
walking along a straight line. The Romberg sign is negative. There is some 
hypotonia. The positive Babinski sign with increased patellar reflexes and 
the rigidity of the lower extremities point definitely to a central lesion. The 
lesion is most likely congenital, in the nature of infantile palsy. The speech 
disturbance observed in the patient must, therefore, be classed as a residual 
aphasia.’’! 

The speech defect was characterized by such mispronunciations as “‘yitta”’ 
for “‘little,” “wun” for ‘‘run,” “‘whel”’ for ‘‘where,” “‘bewy”’ for “very,” “guh”’ 
for “girl,” “vif” for “with,” “tan” for “stand,” etc. It was difficult for any- 
one not acquainted with him to understand his speech. He usually did not 
attempt to speak unless pressed to do so, in which case he would patiently 
repeat his replies to questions as often as necessary to be understood. In per- 
sonality he was an earnest, conscientious boy but one who felt so inadequate 
because of his speech defect that he avoided making social contacts whenever 
possible. 

Louis was fourteen years and one month of age when examined, with a 
Stanford-Binet mental age of thirteen years and eleven months, I.Q. 98. 
Arithmetic measured eighth grade and was up to standard for his age. Read- 
ing achievement was low third grade, spelling mid-second grade, and the 
reading index was 0.37. The errors made in reading are portrayed in Figure 
31. In checking vowel and consonant errors in reading, a differentiation was 
made between reading errors and speech errors. Words were counted as cor- 
rectly read if given in the same articulation which occurred in spontaneous 
speech. For example, when Louis read ‘‘a little boy and girl” as “‘a yitta 
boy an guh,” he was not penalized with consonant errors and omissions in 
reading since the mispronunciations occurred in speech as well as in reading. 
Louis’s reading errors are excessive both in reversals and in the error-types 
dealing with sounds. Examples of his reading errors are as follows: vowels: 
“glow” read “glew” (pronounced “gyew”), “parse” chosen for “purse,” 


The writer is indebted to Dr. A. A Low, University of Illinois College of Medi- 
cine, for the report of the neurological examination in this case. 
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‘‘weth” chosen for “with,” ‘care’ read “‘car” (pronounced “‘cah’’); conso- 
nants: “he” read ‘“‘we,” “rude’’ chosen for “rule,” “‘stared’’ chosen for 
“scared,” “park” chosen for “part,” etc.; reversals: “tar” read “tra” (pro- 
nounced “twah’’), “blind” read ‘“‘build’” (pronounced “‘biya’’), “‘no”’ chosen 
for “‘on,” “bag” chosen for ‘‘dog,” “deb” chosen for “bed,” “‘tirck’”’ chosen 
for “trick,” etc.; additions of sounds: “ever” read “every” (pronounced 
“ebwy’), “tap” read “trap” (pronounced “twap’’), etc.; omission of sounds: 
“interesting” read “interful” (pronounced “‘intafu’’), “fishing” read ‘‘fish,”’ 


etc. 
Profile of Errors 


Excessive Errors 
Inferior Reading 


Z- Scores 


yee ayg Reading 





Fic. 31.—Case 29, Louis. Reading index, 0.37 


The same types of errors appeared in his spelling. It was almost impos- 
sible to decipher his spontaneous writing. His attempts at the test words 
were shown by such errors as ‘‘walk’”’ written ‘‘wark,” “direct” written 
“disrest,” ‘““enough” written “endend,” “station’’ written “stains,” etc. 

Louis was right-handed on all the tests given but preferred the left eye in 
sighting. 


EXCESSIVE ERRORS IN AN ADULT WHO HAS 
LOST THE ABILITY TO READ 
Case 30.—Miss C is a young woman who lost the ability to read after an 


attack of encephalitis. She is a college graduate and a very intelligent person. 
Since recovery from her illness a year ago she has been unable to return to 
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work because she cannot read. She has a right homonomous hemianopsia.: 
She gave the following history of the visual disturbances following her 
illness. Although she could see objects, she had difficulty in recalling their 
names. Space perception was disturbed so that it was impossible for her to 
locate objects by vision as she could not tell whether they were near or far 
or to the right or left. She would reach for an object on the right when it 
was really on the left, or she would bump into objects while trying to avoid 
them. Color vision was also affected but the colors gradually returned. 
Spatial orientation was also gradually reacquired. Miss C reported at the 
time of the examination that her visual perceptions seemed to be very much 
as they were before her illness, aside from the darkness on the right side of 
the visual field and from her inability to read. 

In the examination Miss C was presented with pictures of objects to look 
at. These she named with a slight hesitation on one or two objects. Reac- 
tions to pictures were about those expected from any normal adult except 
for the occasional slight pauses and evident insecurity. 

She was then presented with letters. These she named accurately al- 
though she hesitated over m, w, b, d, p, q, u, n, f, t. She resorted to tracing 
over several letters with the finger before she could identify them by name. 

She was then presented with words. These she found difficult and could 
not recognize as units. She could recognize them after spelling aloud the 
letters composing the words. In long words she had to keep track of the 
letters by pointing to each one. She was inclined to become confused in se- 
quence and would transpose the letters unless she used the hand to keep 
place. By the spelling method she could sometimes recognize hard words, 
such as “diphtheria.””’ When asked to read the words as units she guessed 
at the words from one or two letters, such as “ball” for “tell.” She said, “I 
recognized the two ll’s but couldn’t get the other Ictters. I thought the 
word might be ‘ball,’ but that is just a guess.” 

Miss C was then asked to write. She wrote quickly and fluently any pas- 
sage dictated with no hesitations or misspellings. Kinesthetic and auditory 
memories for words were easily accessible. Penmanship was legible, well 
formed, and pleasing. 

She was asked to read what she had written, the words being presented 
in mixed order. She could not identify the words again although she could 
work them out by the previous laborious method of spelling. 

In other than visual fields Miss C was quick and accurate. Her vocabulary 
was excellent and her speech fluent. 

Miss C’s errors in reading are plotted graphically in Figure 32. Her errors 
are compared with norms for fifth-grade readers in this chart. Her reading 


t The writer is indebted to Dr. Robert Blue, Chicago, for the report of the visual 
examination in this case. 
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achievement cannot adequately be measured on a grade scale, however. 
Given time to identify each letter and spell each word, she could sometimes 
read words not ordinarily known by persons of less than university educa- 
tion. In spelling the words by letters, she was inaccurate as she sometimes 
confused some of the letters. In attempting to recognize words as units, she 
failed words of primer difficulty. She fatigued quickly and was apparently 
under great strain of effort and concentration while attempting to read. The 
average time for recognition of words was ten seconds per word. 
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Fic. 32.—Case 30, Miss C. Reading index, undetermined 


Her errors show a large number of vowel and consonant errors, reversals, 
repetitions, and words refused. Examples of her mistakes are: vowels: 
“woods” read ‘“‘weeds,” “Jack” read “Jake,” etc.; consonants: “on” read 
“or,” “glow” read “slow,” etc.; reversals: “not” read “out,” “pod’’ read 
“bad,” etc. Repetitions occurred in trying to get a cue from the meaning 
which might aid her in recognizing the word logically without the laborious 
process of spelling. Refusals occurred when she could not identify the letters 
or when she lost track of them before reaching the end of the word. 


EXCESSIVE ERRORS UNDER PRESSURE FOR SPEED 


A fourth group of profiles is presented to show reading defects 
in which the child has certain detrimental attitudes or habits of 
reading which interfere with progress. Overemphasis upon speed 
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of reading in some cases seems to result in an excess of omissions 
of sounds and words. Overemphasis upon contextual cues in some 
cases seems to result in an excess of substitutions and inserted and 
omitted words. Emotional reactions to reading and certain meth- 
ods of word analysis bring about excesses in various errors. 

Case 31.—Richard was twelve years and ten months of age when exam- 
ined, with a mental age of twelve years and three months, Stanford-Binet 


I.Q. 96. Arithmetic measured fourth grade; reading and spelling measured 
second grade. Richard’s reading index was 0.42 and represents a serious de- 
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Fic. 33.—Case 31, Richard. Reading index, 0.42 


gree of retardation. Richard has a very slight visual defect for which he 
wears glasses. His hearing is normal. He has no speech defect. He is right- 
handed and also right-eyed on the series of tests given. He tried to read very 
rapidly and became somewhat breathless in the process. His attitude ex- 
pressed apology and his personality was that of a child who seems over- 
whelmed by his inadequacy and inability to compete. His feeling of in- 
feriority was exaggerated by comparison with siblings of superior capacity 
and by overcritical parents who tried to hold him to the same standards of 
accomplishment as the other children. His errors are shown graphically in 
Figure 33. He deviates from the standards for his reading grade in omissions 
of sounds, substitutions, addition of words, omission of words, and total 
errors. Examples of his errors follow: omission of sounds: “farming’’ read 
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“farm,” “palace” read “‘place,’”’ ‘‘enjoyed”’ read ‘‘enjoy,’’ etc.; substitution: 
“a” read “the,” “‘my” read “the,” “the” read “and,” etc.; addition of words: 
“the king and queen’ read ‘‘the king and the queen’’; omission of words: 
“the had been given to me as a pet” read “he had given me a pet.” Richard 
not only omitted sounds from words, words from sentences, but also skipped 
complete lines in the text with no apparent recognition of the disruption of 
thought which resulted. He could analyze difficult words correctly when 
asked to read slowly but he could not hold himself to a rate slow enough for 
accuracy for more than a minute without reverting again to his previous 
breathless haste. His rate of reading was actually not more rapid than that 
of average second-grade readers but it seemed so because of his tension and 
effort. He would read a few words very rapidly, hesitate for a while over a 
strange word, breathing rapidly, and then hastily read a few more words. 
Thus, the time consumed for the paragraph did not indicate actual speed. 
The following passage illustrates his manner of reading (hyphenated words 
were read rapidly): 


Text: The part of farming enjoyed most by a boy is the making of maple 
sugar. 

Read: The-part-of-the-farm [block] enjoy-most-by-the-boys-is-[block] mak- 
ing-the-map [block] maple-sugar. 


EXCESSIVE ERRORS IN IMPROVISED READING 


Case 32.—Carl was nine years and eight months of age when examined, 
with a mental age of eight years and five months, Stanford-Binet I.Q. 87. 
He is a little boy who has a vivid imagination and an environment which is 
not a happy one, owing to a broken, poverty-stricken home, and an alcoholic 
father. He was able to make a third-grade score in arithmetic but only a 
first-grade score in reading and spelling, the reading index being 0.39 and 
representing a severe degree of retardation. Carl, although unable to recog- 
nize words accurately, enjoys the stories in the books and can “‘read”’ from 
pictures and memory well enough to deceive a listener. On unfamiliar test 
material which is not illustrated, however, he could identify only a few words. 
From these he built a story, omitting words and parts of words and substi- 
tuting words as needed. His profile of errors is given in Figure 34. Examples 
of his mistakes follow: omission of sounds: ‘“‘card"” read ‘“‘car,” ‘‘Jackie’’ 
read “Jack,” etc.; substitution: “lived” read “was,” “and” read ‘“‘he,”’ etc.; 
omission of words: ‘‘He wanted the dog to go home” read “‘He wanted to go 
home.” The meaning of the text was often completely disrupted, as in the 
following passage: 

Text: 
Read: 


On the supplementary tests we found that Carl had some difficulty in 
combining sounds in word-building although he could discriminate words of 





he had been given to me as a pet. 
he had give me the little pan. 
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similar sounds. The difficulty in sound-blending may have interfered with 
his learning to utilize a phonetic method of word analysis and hence may 
have intensified the tendency to read from fancy and from a few recognized 
words or portions of words. 
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I'1G. 34.—Case 32, Carl. Reading index, 0.39 


THE USE OF THE PROFILE OF ERRORS IN DIAGNOSIS 
OF READING DIFFICULTY 

The profile of errors in reading gives a measure of the child’s 
reading performance, in relation to that of average children, by 
indicating his deviations from the normal tendencies in error- 
types. Each error-type which deviates greatly from the norm 
should be further analyzed, and the reason for the deviation 
should be determined if possible. Thus, the profile of errors di- 
rects us to certain tendencies for investigation and assists in find- 
ing possible explanations for the child’s difficulties in learning to 
read. 

In a few cases, however, the profile of errors does not reveal any 
outstanding deviations in children who are, nevertheless, severely 
retarded in reading. We found it possible, for example, that a child 
may have a tendency to disorient the spatial pattern of words and 
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yet to proceed so cautiously in reading, by spelling or sounding 
each word, that he makes no more reversals than do average 
children. In such cases, deviations from the normal tendency were 
observed not in type of error but in slow rate of speed, in method 
of attack, and in supplementary tests. It was possible, also, for 
the reading disability to be primarily related to emotional or en- 
vironmental factors which made the child resistant to learning 
even though his actual performance was qualitatively normal. In 
some cases the child’s difficulty with reading was not in the me- 
chanics of the process but in comprehension, or in the utilization 
of the content, of the material read. Such children sometimes did 
not show deviations from the normal in their reading errors. In 
the majority of cases, however, the profile of errors was found to 
be a valuable technique, assisting in the diagnosis and directing 
us in the choice of remedial methods for the individual. 

The profile of errors is limited in its applicability to children 
whose reading achievements, regardless of their ages or grade 
placements, are between 1.4, or low first grade, and 5.8, or high 
fifth grade. It is probably more accurate in the range 2.0-4.9. We 
are extending the technique to the lower levels for the total non- 
readers and children of first-grade reading achievements and to 
the higher levels for upper grades and high-school reading, utiliz- 
ing somewhat different test materials. 


CHAPTER V 
CAUSATIVE FACTORS IN READING DEFECTS 


Learning to read is a complex process which may be facilitated 
or impeded by a variety of conditions, both within and without 
the individual. Learning to read necessitates the formation of 
certain bonds whereby an individual is enabled to respond in an 
organized way to the printed symbols for objects and relationships. 
The response usually involves a reproduction of the speech repre- 
sented by the printed symbols. The speech response in reading 
may be one of actual articulation, as in oral reading, or one of 
thought, as in silent reading. Speech, furthermore, involves con- 
cepts, meanings of words, relationships, etc., and is frequently en- 
riched with imagery. An individual, during the process of reading, 
may become so attentive to the meanings or imagery aroused that 
he is oblivious to the words which carry the thought. It is also 
possible for an individual to respond directly to the printed 
symbols without the process of speech, in instances when the 
meaning may be thought of in other ways than in speech. For ex- 
ample, the printed pattern ‘‘up”’ may arouse a motor set instead 
of a word. Speech, however, 1s a convenient way of thinking, and 
since the child on entering school has already acquired a large 
number of speech symbols, these symbols are usually associated 
with the printed ones as an intermediate link between the printed 
symbols and their meanings. Reading is, thus, intimately con- 
nected with speech, and may be regarded as a parallel system of 
language which is usually built up from speech. 

In learning to read, certain structures and organizations are 
necessary. The individual must have an adequately organized 
nervous system for receiving visual stimulation and for correlating 
these impressions with systems of verbal responses. The indi- 
vidual must also have built up the verbal organizations which are 
to be correlated with the printed symbols. He must be able to 
direct his attention with some persistency to the visual and verbal 
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symbols. A certain “readiness” for reading is therefore necessary. 
In usual practice, children are regarded as having acquired the 
prerequisite organizations of language and attentional stability 
by the time they are six years old. Some schools require both a 
mental age and a chronological age of six as a further assurance 
of adequate background for reading. Learning to read is a pro- 
longed process which extends over several years, and which is sub- 
jected to many influences of methods, attitudes, interests, motiva- 
tions, distributions of time and effort, and almost all the factors 
which affect any learning process. 

In considering the causes for a child’s failure to learn to read, 
we must inquire into a great number of possible impeding factors, 
both in his constitutional organization and in his environment. 


DEFECTS IN VISUAL ACUITY 


Reading involves visual stimulation, which in turn necessitates 
a visual sensory apparatus, adequate for refracting upon the retina 
a clear-cut impression of the object seen. Defects in visual acuity 
may hinder a child from learning to read. If the retinal image is 
blurred, the child may not be able to distinguish the pattern of 
letters presented, and may confuse patterns which are similar, 
such as “band,” “hand,” “hard,” or “oat,” “cat,” “eat,” etc. In 
certain individuals of our reading-defect groups we found that 
lack of visual acuity was apparently a contributing cause to the 
reading defect. Lack of adequate visual acuity was not found to 
be a highly frequent cause, however, and did not distinguish the 
reading-defect groups from other groups of children who did not 
have reading difficulties. Anderson and Kelley’ analyzed the 
physical and social data of one hundred of our reading-defect 
cases at the Institute for Juvenile Research. These one hundred 
reading-defect cases were paired with one hundred clinical cases 
of children having the same C.A., M.A., I.Q., and sex, but who 
were satisfactory readers. Seventy-seven per cent of the poor 
readers were found to have visual acuity above eight-tenths vision 
in both eyes as compared with 73 per cent of the good readers. 


tAn Inquiry into Traits Associated with Reading Disability, “Smith College 
Studies in Social Work.” II, No. 1 (September, 1931). 
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Refraction was recommended in approximately the same number 
of cases for poor and good readers. Poor visual acuity is undoubt- 
edly a hindrance to reading, causing eyestrain and discomfort in 
individual cases but it does not necessarily disrupt the learning 
process. The visual examinations tested the ability to discrimi- 
nate forms. The examinations did not, however, include tests for 
muscular balance, binocular vision, peripheral acuity, or extent of 
visual fields—factors which may prove to be of importance if quan- 
titatively measured. 


DEFECTS IN DISCRIMINATION OF COMPLEX 
VISUAL PATTERNS 

The perception of visual patterns involves more of the nervous 
system and brain than simply the sensory apparatus. Patterns 
vary in complexity, and a child who can discriminate simple pat- 
terns such as letters may not be able to discriminate complex pat- 
terns such as words. The literature on aphasias and word-blind- 
ness gives many records of cases who, after brain injury, were 
still able to read letters although they could not read words com- 
posed of the letters. Hinshelwood' proposed the hypothesis that 
children who were unable to learn to read but who presented no 
difficulty in visual acuity were “congenitally word-blind,” owing 
to failure of certain localized areas of the brain to develop their 
functions. He drew this conclusion from cases of reading disabil- 
ity who resembled cases of ‘‘acquired word-blindness,” which oc- 
curred after injury to specific cortical areas. Head? describes cases 
of individuals who, after brain injuries, lost the ability to read 
words but could recognize the isolated letters composing the 
words. Lashley? does not find evidence for such clearly localized 
functions of the brain as posited by previous investigators. In- 
juries disrupt not so much the specific functions as the organiza- 
tion of functions. The higher the degree of organization required 
for the function, the more it is affected by cortical injury. ‘An 


* James Hinshelwood, Congenital Word Blindness. London: H. K. Lewis & Co., 
IQ17. 

27H. Head, Aphasia and Kindred Disorders of Speech. Cambridge University 
Press, 1926. 

3K.S. Lashley, Brain Mechanisms and Intelligence. Chicago: University of Chi- 
cago Press, 1929. 
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apparent word-blindness may be due, not to loss of visual mem- 
ory for the words, but to an inability to see the letters in a definite 
spatial arrangement.’ From Lashley’s studies it appears that the 
most highly organized functions suffer most from cortical injury, 
and are the most difficult for re-education. Reading, which 
necessitates so complex an organization, may be more easily dis- 
rupted by cortical injuries than less complex organizations of 
responses. 

Anderson and Kelley,” in their comparison of one hundred read- 
ing-defect cases with one hundred satisfactory readers, tabulated 
the data from the health histories and physical examinations of 
the children. The tabulation of the number of illnesses and acci- 
dents occurring in the two groups of children is presented here- 
with. 


terrane Menara nae nan et ey PNY +s Senter nt a 





ne Clinic alt, 
; a eading |Cases; Norma 
IIness or Accident Cares Readers 
N =100 N =100 
Birth i injuries..... 0 ........... 5 Oo 
Neurological (epileptic seizures, spinal men- 
ingitis, encephalitis, convulsions) . 15 14 


Surgical (operations on abscessed cars, mias- 

toids, tonsillectomies, peapcommauaa ap- 

pendectomies, etc.) .. sdb tw Ht als cw, 46 
Infectious (measles, mumps, “chickenpon, 

whooping cough, scarlet fever, diphtheria, 

smallpox, influenza, bronchitis, pleurisy, 


pneumonia) ............ 248 259 
Head blows (skull fractured, head injured i in 
automobile accident, etc.). 2.0.0... 6... 7 6 
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Such data are, of course, difficult to interpret. A neurological 
illness in one case may involve totally different structures and 
leave different residual effects from those in another case. One 
instance of infectious illness may be mild, while another may be 
serious and have widespread complications. A skull fracture may 
result in an injury to the cortex in one case and not in another. 
Individuals in giving histories of illnesses and accidents may vary, 


Lashley, “Basic Neural Mechanisms in Behavior,’ Psychological Review, 
XXXVIT (Jan. 1930), 17. 
2 Op. cil. 
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also, in their reports; some individuals attach more importance to 
illnesses than others. 

These data do not give us much insight into the brain injuries 
which our reading-defect cases have actually sustained, although 
possible neurological injuries may have occurred in 27 per cent 
of the poor readers (summating birth injuries, neurological ill- 
nesses, and head injuries) as compared with 20 per cent of the 
good readers. Six of the twenty-seven reading-defect cases re- 
ceived complete neurological examinations and were definitely 
diagnosed as having brain injuries of various kinds and extents. 
In all these cases the reading defects were severe, and the indi- 
viduals, in their efforts to read, showed excessive difficulties in the 
complexity of the patterns which they could discriminate. 

There were no significant differences between good and poor 
readers in number of diseases, operations, and accidents occurring 
during the school ages, so that any relationship between illness 
and reading defects probably would not result primarily from 
disrupted school attendance. 


DEFECTS IN DISCRIMINATION OF ORIENTATION 
AND SEQUENCE OF PATTERNS 
Orton! suggests the hypothesis that reading disability is due 
not to an organic defect in the brain but to failure to train the 
brain to work exclusively from the dominant or leading hemi- 
sphere, so that, if a clear-cut unilateral dominance is not estab- 
lished, a confusion arises which prevents the immediately succes- 
sive linkage of the visual stimulus with its meaning. Comfort? 
and Dearborn: present findings which show a larger incidence of 
mixed dextrality among poor readers than among good readers. 
We analyzed the hand-and-eye preferences of the children in 


1Samuel T. Orton, ‘‘‘Word Blindness’ in School Children,” Arch. Neur. and 
Psychiat., XIV (1925), 581-615; ‘An Impediment in Learning To Kead—a Neuro- 
logical Explanation of the Reading Disability,” School and Society, September, 
1928, pp. 286-go. 

2F. D. Comfort, ‘Lateral Dominance and Reading Ability” (paper read before 
the American Psychological Association, September 11, 1931, Toronto). 

3W. F. Dearborn, “Ocular and Manual Dominance in Dyslexia” (paper read 
before the American Psychological Association, September 12, 1931, Toronto). 
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the reading-defect groups and in the control group of one hundred 
and one school children, to determine the relationship between 
dextrality and reading difficulty. Four handedness tests were 
given. Three trials with a cardboard cone were made by each 
child to determine eye preference. The results are presented in 
Tables XXI and XXII. 

The reading-defect cases and the controls had about the same 
percentage of right- and left-handedness. There was a tendency 
for the special and defective cases to thread a needle in a left- 
handed fashion more frequently than did the controls. Hand pref- 
erences, on the whole, showed little significant differences among 
the groups. Eye preference, on the contrary, showed significant 
differences. Among reading-defect cases there was a greater pro- 
portion of children who preferred the left eye in sighting, and who 
showed right-hand dominance with left-eye dominance. 

Opposite hand-and-eye dominance may be an impediment in 
the co-ordination of directional responses. The child who prefers 
his left eye may adjust more easily to objects on the left side of 
the visual field than on the right side, and may tend to move his 
eyes in the direction of the preferred field. In moving the eyes from 
a central point toward the left, the right field of vision becomes 
obstructed by the bridge of the nose, but the left field is free. In 
moving the eyes toward the right, the left field of vision becomes 
obstructed by the bridge of the nose but the right field is free. The 
development of the progressively to-the-right movements de- 
manded in reading may be more difficult for a left-eyed child than 
for a right-eyed child. 

In moving the right hand and arm from a central point toward 
the left, movement, after a short arc, 1s impeded by the body, but 
movement to the right is unimpeded. A child who has the same 
eyc-hand dominance will have the same directional preference in 
both eye-and-hand movements, while a child of opposite eye-hand 
dominance may have diverse directional preferences. It may be 
difficult for children of the latter type to make those complex co- 
ordinations of hand-and-eye movements which are involved in 
the development of space perception. We shall, for convenience, 
call the right-handed, right-eyed children ‘“‘pure dextrals,” and 
the right-handed, left-eyed children, ‘‘mixed dextrals’’; the left- 
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handed, left-eyed children, ‘pure sinistrals,”’ and the left-handed, 
right-eyed children, “mixed sinistrals.”’ 


TABLE XXI 


HAND-AND-EYE PREFERENCES OF CONTROLS AND READING-DEFECT CASES 


Clinic Special Defectiv 
Test Cant “ Reading Cases Reading Cases Reading Cases 
N =215 N = 155 N= 44 
Hand used in writing/;p 89% 880% 91% 90% 
NAME sic< cas dhe deta i ei Hoe 9 10 
Thumb on top in folding iR 46 50 44 43 
NANOS 22 cocacuiwime gies L 51 50 56 7 
5 
Hand preferred in batting 
ball (active side in bat- R 87 90 92 85 
CNG) ecru ee hanna: it 13 6 8 15 
Hand preferred in thread- 
ing needle (active hand R 8 : 6 
in pushing) .......... iL : i i . 
Eye preferred in sighting|{R 65 50 54 40 
on three tests ... 20 43 40 50 


Mixed 9 7 (0 4 





TABLE XXII 


HAND-AND-EYE RELATIONSHIPS OF CONTROLS AND READING-DEFECT CASES 
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A re ee Ns oh RR pee tee er A et Ae A Nt Sm Nt 


~ a i fe ere ee a ee ee ret meee Me wk awe ee 








c } Clinic Special Defective 
Relationship vo . Reading Cases | Reading Cases | Reading Cases 
aes N = 215 N=155 N =44 
Se weep 6 | sate | 47% | se | 38% 
Writes with R hand: 
Sights with Leye f° °° i 35 35 ae 
Writes with L hand. 6 3 3 P 
Sights with Reye f'"' : 
Writes with L hand ' 8 5 8 
Sights with Leye [77° °°" 5 
Writes with R hand } 
Sights with either eye i tae 9 ° 5 z 
Writes with L hand } 5 ; : = 
Sights with either eye; 


ee 





The reversal errors in reading made by the pure and mixed 
dextrals were analyzed to determine whether there were signifi- 
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cant differences. In making the comparisons we used the z-scores 
of reversals in the profile of errors. We regarded writing with the 
right hand as the criterion for right-handedness and required con- 
sistent preference for one eye on all three trials as the criterion for 
eyedness. The tabulation of the results is given herewith for those 
children whose profiles of errors fell within the norms of the test. 


READING-DEFEcT CASES 





CONTROLS (CLINIC AND SPECIAL 
Groups) 
HAND-AND-EYE PREFERENCES 
Mean s-Score Mean z-Score 

Reversals Reversals 
Pure dextrals...............2.2008. —0.122 (N=60) +o 700 (N= 101) 
Mixed dextrals............ 0 .....4. +o 192 (N=21) +0.950 (V= 75) 
Difference between means divided by 

its standard error................ I. 34 1.41 

Pure sinistrals ................005. Only a few cases +o 682 (V=12) 
Mixed sinistrals..... ............. Only a few cases +o 482 (N= 8) 


The means are slightly higher for the mixed dextrals in both the 
control and the reading-defect groups than for the pure dextrals, 
but the difference is a slight one which does not hold as statistical- 
ly significant. The reading-defect cases, both pure and mixed dex- 
trals, exceed the controls in reversals to a greater extent than the 
mixed dextrals of either group exceed the pure dextrals of the 
same group. The results of the pure and mixed sinistrals are given 
by way of interest although there are too few cases for the results 
to be reliable. The tendency for left-eyed children to make more 
reversal errors than right-eyed children is present in all three 
groups, although no one group alone shows the tendency reliably. 

It may be that mixed dextrality does not so much influence the 
type of error in reading as it impedes the facility of progressive 
movements to the right. Judd' and others have pointed out the 
fact that, during reading, the poor readers have many more re- 

*C. H. Judd, W. S. Gray, C. T. Gray, K. McLaughlin, C. Schmitt, and A. R. 
Gilliland, Reading: Its Nature and Development, ‘Supplementary Educational Mono- 
graphs” (Department of Education, University of Chicago, 1918), Vol. II, No. 4. 


C. H. Judd and G. T. Buswell, Silent Reading: A Study of Various Ty pes, ibid., 
No. 23. 
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gressive eye movements than have the good readers. We gave a 
large number of children a mirror-reading test, in which the eye 
movements of reading must be reversed. We gave them also a 
mirror-writing test (see Appendix for mirror-reading and mirror- 
writing tests). 

The ability to read from the mirror may vary somewhat with 
reading achievement. A child who has had no experience in read- 
ing would fail to read both with and without the mirror, even 
though he may be potentially a fluent mirror-reader. ‘I'he para- 
graph to be read was one taken from a primer and contained easy 
first-grade vocabulary. To insure that the children were not pen- 
alized by reading achievements inadequate for the text, we in- 
cluded in the tabulation only records of children whose average 
reading achievements on four reading tests were second, third, 
and fourth grades and who would, therefore, be expected to read 
primer material without difficulty. The results of the tests are 
given in Table XXIII. 

The mixed dextrals exceeded the pure dextrals in speed of read- 
ing from the mirror in both control and reading-defect groups. 
This difference is marked and holds as statistically significant in 
the reading-defect cases. The mixed dextrals also had fewer errors 
in mirror-reading than had the pure dextrals. This difference is 
negligible in the reading-defect groups but is marked, and statis- 
tically significant in the control groups. The mixed dextrals had 
a slightly greater fluency in mirror-writing, but the difference be- 
tween the means is slight and does not hold as statistically sig- 
nificant. The pure sinistrals of the reading-defect groups were 
more fluent mirror-readers and mirror-writers than were the mixed 
sinistrals. The sinistrals, both pure and mixed, were better mirror- 
writers than were the dextrals. The children’s actual reading- 
grade achievement as measured by the four reading tests was ap- 
proximately the same for all of the groups 

The reading-defect groups were better mirror-readers and mir- 
ror-writers than were the controls of the same handedness-classi- 
fication. The pure dextrals of the reading-defect group were high- 
ly similar to the mixed dextrals of the controls in their perform- 
ances on the mirror tests. Mirror-reading seemed to be facilitated 


Test 


Reading grade: 
Average reading achievement 
on four tests........ aly 
Mirror reading: 
DUNG §3.c-4se Lawes eeaeG eed 


Mirror-writing: 
Successes..............006- 
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Reading grade: 
Average reading achievement 
on four tests... . ne 


Mirror-reading: 
TING osa beasts 
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Mirror-writing: 

Successes 


TABLE XXIII 
Mrrror TESTS 


ConTROLS 


Pure Dextrals Mixed Dextrals 





Test 


Reading grade: 
Average reading achievement 
on four tests... ....... - 

Mirror-reading: 

Time 
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Mirror-wniting: 
Successes 
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Population from which this table was drawn: 


Total children examined with mirror tests 


N=33 N=18 Diff. 
o Diff. 
Mean o Mean o 
3.4 °o 8 3.5 o 8 © 42 
156.2” | 50.07 | 128.8” | 48.6” 1.83 
17.9 10.7 10.9 4.7 3.24 
6.4 2.7 7.8 2.8 1.73 
READING- DEFECT CASES 
Pure Dextrals Mixed Dextrals 
=62 N= 42 Diff. 
o Lift. 
Mean o Mean o 
34 0.9 3-3 0.9 Oo §2 
121.2) sg 0” | 766) 404”) 4 47 
10 3 7-5 95 75 0.54 
7-3 30 8 3 31 I 70 
READING-DEFECT CASES 
Pure Sinistrals Mixed Sinist rals 
N=12 a= Diff. 
o Diff. 
Mean o Mean og 
25 12 45 ie ca 
| Too few 
8s a’ 30 6” 103 4" 30 gr” cases for 
8 6 “0.9 10 9 91 reliable 
compar- 
| ison 
I1.o 2.9 10.2 2.1 
Fete e teens eee 345 
Discarded, owing to mixed or unreliable determination of eye dominance.. 28 
Discarded, owing to reading achievement below 2.0...................4. 142 


Total remaining children 


ex @e see ee ee © © ee we ee ew eee whl eh te 


CAUSATIVE FACTORS IN READING DEFECTS 89 


by left-eyedness primarily while mirror-writing seemed to be facil- 
itated by left-handedness. 

The measurement of handedness is a controversial subject. It 
is difficult to separate the influences of heredity and environment 
in this as in other human traits. Children who are left-handed 
may be trained to write with the right hand, or may shift to the 
right hand after an accident to the left hand. Some shifting from 
the right to the left hand may occur, even though social custom 
and environment favor the use of the right hand and discourage 
the use of the left hand. Ocular dominance may be influenced by 
greater visual acuity in one eye, or may possibly influence, or be 
influenced, by hand dominance. Whether the eye tends to follow 
the movement of the hand, or vice versa, may also be a matter of 
individual difference. Our tests showed simply the hand-and-eye 
preferences which were present in the child at the time of the ex- 
amination, regardless of whether the preferences were innate or 
acquired. Two per cent of the controls and 4 per cent of the 
reading-defect cases reported change of handedness. Fourteen per 
cent of the right-handed controls and 25 per cent of the right- 
handed reading-defect cases reported left-handedness in their im- 
mediate families, i.e., among either parents or siblings. 

Hand preference may have a second type of measurement, 
that of the ratio of facility of the two hands. ‘Two children may 
appear to be right-handed in manner of writing the name, batting 
a ball, threading a needle, etc., and yet one child may be able to 
repeat the performances with the left hand equally well, while the 
other child may be almost totally unable to use the left hand. As 
a measure of the ratio of facility, we had the child write his name 
first with the accustomed hand and then with the unaccustomed 
hand, and compared the time required. A child who required ten 
seconds to write his name with the accustomed hand and twenty 
seconds to write his name with the other had a preference ratio 
of 2.0 in this performance. The lower the preference ratio, the 
more nearly similar the child’s facilities with the two hands. The 
results of the children who took the tests are given in Table 
XXIV. 

The ratios show an increase with age, the younger children hav- 
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ing more nearly equal facilities with the two hands than the older 
children. The groups were separated into mixed and pure dextrals 
to determine the influence of eyedness on the preference ratio. In 
the reading-defect group, there was a slight tendency for the chil- 
dren who were left-eyed but right-handed to have lower preference 
ratios than the pure dextrals, but this tendency was not observed 
in the controls. The control groups were therefore placed together 
in the table. The reading-defect cases were not significantly dif- 
ferent from the controls of the same ages in preference ratios. 


TABLE XXIV 


RATIO OF FACILITY IN WRITING NAME WITH ACCUSTOMED 
AND UNACCUSTOMED HAND 








CONTROLS READING-DEFECT CASES 


Both Pure and Mixed 


YEARS OF AGE Dextrals Pure Dextrals Mixed Dextrals 
Mean Ratio No. Mean Ratio No. Mean Ratio No. 

Gand 7........ 17 29 20 rl 1 8 10 
8andg .... 2 3 50 2 3 4! 23 37 
TOON A Uesetda: ae aireas a gos 27 40 25 21 
r2and 13... a 30 2 5 24 
iyandis..... 28 32 27 21 
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To summarize the findings on the relationship between hand- 
and-eye preference and reading disability, we may point out the 
following trends: There is a significantly greater incidence of left- 
eye preference and of left-eye preference with nght-hand prefer- 
ence among the reading-defect cases than among the controls. 
Left-eye preference, moreover, is associated with fluent mirror- 
reading, and fluent mirror-reading is associated with reading dis- 
abilities. ‘There is a slight tendency for left-eye preference to be 
associated with reversal errors in reading. Reading-defect cases 
report a larger incidence of changed handedness, and of left- 
handedness among members of the immediate family than do 
the controls. 

A simple explanation of the relationship between reading dis- 
ability and hand-and-eye preference is presented on the basis of 
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the proposition that space perception is developed and co-ordi- 
nated through motor responses.’ We attribute to visual objects 
the spatial characteristics of near, far, up, down, right, left, etc., 
through adaptive bodily movements. Among the directional 
movements toward visual objects, there are ocular movements 
as the eye adjusts to various parts of the visual pattern, and 
manual movements as the hand manipulates the object. A child 
whose ocular and manual movements are inconsistent in preferred 
direction may have some difficulty in developing a spatial organi- 
zation which contributes consistently the meaning of “right” or 
“left” to the visual pattern. Children who are left-eyed may also 
encounter difficulty in adjusting to the conventional eyce-move- 
ments of reading. Similarly, children who are left-handed may 
encounter difficulty in adjusting to the conventional manual 
movements of writing. The effect of ocular and manual prefer- 
ences on reading may vary for different individuals. In some cases 
there may be no observable effect as shown by cases of good 
readers who are left-eyed, or right-handed and left-cyed. In 
other cases the effect may be observed in slow rate of reading 
rather than in reversals, mirror-reading or mirror-writing. ‘There 
are, moreover, a number of other factors which may produce the 
Same manifestations in reading. Reversals may be associated 
with confused auditory patterns or with lack of precision in motor 
control. Children of superior intelligence may make supcrior 
scores in mirror-reading and mirror-writing because they can 
intelligently transpose sequence and quickly adapt to new organi- 
zations of responses. The relationship between hand-and-cye 
preferences and reading disabilities may be obscured because of 
these many variables. Further controlled expcrimentation is 
needed to disclose the nature of the relationship. 


DEFECTS IN SPEECH RELATED TO READING DISABILITIES 
Learning to read involves speech and language as well as vision 
and visual perception. The child must be able to understand and 
use the speech symbols which are to be associated with the printed 
symbols. The factors which affect speech may therefore also affect 
t Harvey A. Carr, Psychology (Longmans, Green & Co., 1925), chap. vii, p. 136. 
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reading. Speech is influenced by age, intelligence, environment, 
and a number of specific constitutional factors, such as ability to 
discriminate the sounds of words, and to make the necessary 
motor co-ordinations of lips, tongue, palate, larynx, breathing 
apparatus, etc., which are involved in smooth, accurate articula- 
tion. 

We analyzed the speech defects of our reading-defect cases to 
see how they compared with the controls. The results are given 
in Table XXV. 


TABLE XXV 


SPEECH DEFECTS OF CONTROLS AND READING-DEFECT CASES 
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INSTITUTE FOR JUVENILE 


READING- RESEARCH CASES 








Drrect Derect CASES oe 
ATS White Boys | White Girls 
N = 2,853 N =1,739 
Stammering or stuttering 9% 1% 47 2% 
Articulatory defect: 
Infantile speech. .... 
Lisping............. 18 7 12 II 
Mispronunciations, 
C16 the baaes eee 
POA) jae. 204m 27 8 16 13 


The comparison is made not only between the reading-defect 
cases and the controls, but also involves the five thousand prob- 
lem children brought to the Institute for Juvenile Research. The 
latter data were analyzed by Dr. Luton Ackerson.’ The reading- 
defect cases had many more speech defects than the controls. 
‘They also had more speech defects than unselected cases from 
the Institute for Juvenile Research, who presented general be- 
havior problems. Defective speech may be considered a factor in 
reading disability, either as one cause of the reading defect or asa 
result of a common cause. 

Inaccurate articulation may directly affect reading by present- 
ing a confusion in the sounds of words to be associated with the 


1 Children’s Behavior Problems (Chicago: University of Chicago Press. 1931). 
I, 79. 
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printed symbols. A child who has an articulatory defect hears the 
word as spoken by others in one way and as spoken by himself in 
another way. Either of the two memories may be aroused on pres- 
entation of a printed word. Thus, he may read “pig,” “pid” in his 
own articulation. He may, similarly, read ‘“‘beg,” ‘‘bed,” since he 
substitutes the d for gin speech. Now ‘‘bed” may arouse a totally 
different meaning from “‘beg.’’ The child may therefore develop 
confusions in reading in both mechanics and comprehension which 
would not have been present if his articulation were accurate. 


DEFECTS IN DISCRIMINATION OF SPEECH SOUNDS 


Inaccurate articulation and reading disability may come from 
a common cause, the inability to discriminate successfully the 
sounds of words. The child models his articulation to match the 
auditory pattern of the word as presented by another. When he 
can give himself the same auditory stimulus which is given by an- 
other person, the word will appear to himself to be correctly 
articulated. If his auditory discrimination is poor, he may con- 
fuse similar words in both speech and reading without recognizing 
the error. He may, however, learn to articulate not on the basis of 
sounds but on the basis of imitation of movement of the lips and 
speech organs. Thus, many of our reading-defect cases, in addi- 
tion to those noted in Table XXV, have histories of speech de- 
fects although the defect was not observed in the examination. 
The poor sound discrimination may offer a confusing factor in the 
formation of associations between words and their visual symbols. 
A child who cannot differentiate the words ‘‘send,” “sand”’; 
“bud,” “but”; or “dime,” ‘“‘dine,” etc., when he hears them will 
have to depend upon other cues, context, etc., to get their proper 
meanings. The formation of the visual auditory associations in 
reading may therefore be complicated through the lack of pre- 
cision in audition. 

To determine the influence of poor auditory discrimination 
upon reading defects we compared a group of non-readers with a 
group of unselected children. In each case the child was asked to 
turn his back to the examiner, so that he could not reply to the 
test words through lip-reading. The examiner then slowly and 
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clearly articulated twenty pairs of words, some of which were the 
same (as ‘‘was,” ‘‘was’) and some of which were different (as 
“send,” “sand’’; “huts,” “hunts”; “catching,” “cashing,” etc.). 
The child was asked after each pair of words to reply either 
“same” or “different”? (see Appendix for auditory word-discrimi- 
nation test). The child’s errors were noted on the test. The test 
was given to thirty-two unselected first-grade children, and to 
thirty-two young non-readers, a random sampling of the young 
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reading-defect cases at the Institute for Juvenile Research. To 
the same groups of children was given a learning test in which the 
child was required to associate nonsense syllables with nonsense 
forms.’ ‘The examiner presented each of five nonsense forms while 
articulating a nonsense syllable, and then asked for a recall of the 
syllables on again presenting the forms. Three trials were given 
and the number of successes were summated (see Appendix for 
the visual-auditory learning tests). The results of the tests are 
given in Table XXVI. 

The reading-defect cases differed significantly from the controls. 
The controls, although less mature in both chronological and men- 


* The test was somewhat similar to the visual-auditory association test of A. I 
Gates (The Improvement in Reading [Macmillan, 1929], p. 410). 
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tal ages than the reading-defect cases, made fewer errors in audi- 
tory word discrimination and had a larger number of successes in 
the visual-auditory learning test. 

Lack of precise auditory discrimination was found to impede 
the learning which involves auditory impressions. A correlation 
coefficient (method of ranks) —.51+.093 was obtained between 
the number of errors made in the auditory word-discrimination 
test and the number of successes in the visual-auditory learning 
tests, for the thirty-two non-readers. A correlation coefficient was 
not obtained for the group of thirty-two controls. Their auditory 
word-discrimination errors were very few in number and had a 
small standard deviation, so that while the test differentiated the 
control group as a whole from the reading-defect cases, it did not 
differentiate very well among the children of the control group. 

A poor score on the auditory word-discrimination test does not 
necessarily indicate lack of auditory acuity so far as sound in- 
tensities are concerned. Only 2 per cent of the reading-defect 
cases were rated as defective in hearing on the whispered-voice 
and watch-ticking tests, which were given during the physical ex- 
aminations. These tests are Inaccurate for fine measurement of 
auditory acuity but disclosed noticeable degrees of deafness. 

The lack of auditory discrimination of words may be a special 
defect in hearing just as color-blindness 1s a special defect in vision. 
A person may be color-blind and yet pass the visual acuity tests 
for forms. Ina similar manner a person may have weaknesses with 
regard to certain auditory qualities and yet pass the hearing tests 
for sound intensities. Had reading been dependent upon color in- 
stead of form (e.g., if the word “cat,” instead of being composed 
of letters, was composed of spots of red, green, yellow), then 
color-blind persons would also be word-blind, or at least would 
have confusions among the words most affected by their particular 
color weaknesses. So, in audition, the lack of discrimination of 
certain sounds may lead to a confusion of words, which in turn 
affects speech, or reading, or both. 

Auditory impressions of words consist not only of sound quali- 
ties, but also of the temporal distribution of sounds in a pattern. 
Words are articulated in a sequence of sounds. For example, 
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“stop” and “spot” are different, not in their sound composition 
but in the temporal sequence of sounds in the word pattern. The 
sequence is so rapidly given as to appear to be almost simultane- 
ous in speech. A child must be able to differentiate the sequence 
of sounds as well as the spatial pattern of letters in vision before 
he can develop a phonetic system by which he can read strange or 
unfamiliar words. For example, a child who can read the word 
“ran” and the word “cat” may be able to read the word ‘‘rat”’ 
without further help by logical deduction. He must, however, 
first be able to recognize both the temporal sequence of the sounds 
and the spatial sequence of the letters, and then combine the two 
in proper order, before he can make the logical deduction. 

In order to determine to what extent our reading-defect cases 
were handicapped in their perception of the sound blends of 
words, we gave a test of the ability to combine sounds orally in 
word-building. The examiner said to the child, ““Now I am going 
to tell you the sounds of a word. Listen carefully and tell me what 
the word is.” If the child failed to comprehend the instructions, 
the examiner demonstrated with the sounds of the word ‘“‘shoe,”’ 
saying, “‘Listen, sh-oe, sh-oe, shoe; do you hear how sh-oe makes 
shoe?” Fifteen words were sounded, the examiner articulating the 
sounds clearly in the correct sequence with a distinct pause be- 
tween each sound, at the rate of two sounds a second (see Ap- 
pendix for the sound-blending test). The test increased in diffi- 
culty from two-sound words such as “m-e,”’ “‘g-o” to six-sound 
words such as ‘“‘g-o-]-d-e-n.’’ The score was the number of words 
successfully combined from the sounds. Errors were often sig- 
nificant as a diagnostic technique; some children changed vowel 
and consonant sounds, for example, ‘“‘m-e’’ combined “may”’ or 
‘“‘be,”’ and others changed the sequence, for example, ‘‘p-a-r-t-y”’ 
combined “pottery,” etc. Additions of sounds, such as “‘c-a-n”’ 
combined ‘“‘cotten”’ or omission of sounds such as “‘t-r-a-i-n’’ com- 
bined as “rain,” etc., were also frequent errors. Table X XVII 
gives the results of the tests for 126 control children (the ror 
school children of the original control group and 25 of the 32 first- 
grade children received the test) and 269 of the reading-defect 
cases. 

The reading-defect group was significantly different from the 
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controls in the ability to combine the isolated sounds into words. 
Some of the reading-defect children had extreme difficulty with 
the test, and the group as a whole made a lower mean score than 
the controls. The distributions of scores for the two groups are 
given in the table in order to show a distinct bimodality of the 
distribution of the reading-defect cases. The frequencies of scores 
of the controls increase steadily until the mode at scores 12-13 is 
reached, after which the frequencies decrease. The frequencies of 
scores of the reading-defect cases, however, increase to one mode 
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at scores 4-5, and then decrease, again increasing to another mode 
at scores 12-13. The bimodal distribution suggests that the read- 
ing-defect cases contain two groups, or types, of children, one of 
which is decidedly handicapped in auditory perception of sound 
patterns, and the other of which is not so handicapped, but prob- 
ably has other causative factors in the reading-defect. 


DIFFERENT CAUSATIVE FACTORS MAY PRODUCE 
THE SAME READING ERRORS 
The same excessive errors in reading may come from different 
causes. For example, two children may have excessive reversals, 
one because of difficulty in perceiving the orientation of the visual 
patterns, another because of difficulty in perceiving the temporal 
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sequence of the sound patterns. Two children may have excessive 
consonant errors and fail to associate the auditory and visual 
symbols accurately: one, owing to lack of precision in either 
auditory discrimination, or articulation, or both; and the other, 
owing to lack of correct perception of the spatial patterns. The 
latter case may be illustrated by this example. When not reading, 
a child may perceive correctly the auditory sequence of sounds in 
the word “‘cat’’; he may articulate the word clearly, and discrimi- 
nate the sounds precisely. He may, however, in correlating the 
sounds with the printed symbol, “‘cat,’’ begin from right to left, 
thinking of the sound of c while looking at the t, thinking of the 
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sound of a while looking at a (correct association), and thinking 
of the sound of t while progressing on toward the left and looking 
atc. Thus, the child may develop a confusion between the sounds 
c and / and their appropriate letters, through inaccurate direction 
of reading. It is therefore of importance to analyze as thoroughly 
as possible the factors which may provoke each type of error. We 
cannot safely judge the child’s fundamental difficulties from the 
observation of his reading errors only, although we can obtain 
from them valuable leads as to the nature of the difficulties. 


DISTRIBUTION OF SEXES IN RELATION TO 
READING DIFFICULTIES 
The prevalence of boys over girls in the controls and reading- 
defect cases was determined and is shown in Table XXVIII. 
The controls are fairly evenly divided between boys and girls. 
The reading-defect groups have a large excess of boys over girls. 
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This excess cannot be explained wholly by the fact that more boys 
than girls are brought to the Institute for Juvenile Research, since 
the excess of boys in the reading-defect groups is much larger than 
the excess of boys among the general clinic cases. It is probable 
that some of the constitutional factors which impede reading are 
found more frequently in boys than in girls. Reading defects may 
be similar to color-blindness, and to a number of other biological 
variations in that they occur more frequently among males than 
among females. 


MOTOR CONTROL IN RELATION TO READING DISABILITIES 


In some individuals the reading disability was accompanied by 
a marked lack of precision in motor control. A number of the 
children in the reading-disability groups seemed to have difficulty 
in making the motor responses required in reading. They were 
unable to follow a line of words with the eyes, or in some cases, 
even with the finger. They seemed unable to adjust the muscula- 
ture of the body to attend persistently to selected stimuli. Writ- 
ing in such cases was ill formed. Sometimes speech was muftled 
and indistinct, seemingly as a result of clumsy movements of the 
speech organs. The awkwardness of movement occurred with and 
without history of neurological illness or pathological findings in 
the physical examinations. 

It would be desirable to obtain a measure of the precision of 
motor control necessary in reading and to compare the reading- 
defect cases with the good readers. In the present study we did 
not attempt to measure motor precision but noted marked de- 
viations whenever they occurred. In a number of cases the child’s 
lack of precision in bodily control seemed to be one of the impor- 
tant concomitants of the reading disability and one which we had 
to consider in the selection and application of remedial methods. 


MEANING IN RELATION TO READING DISABILITIES 


In many individuals the reading disability was accompanied by 
poor vocabulary, or by difficulty in combining language symbols 
into meaningful relationships. Some children possessed vocabu- 
laries which were so limited that they were unable to grasp the 
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meaning of the text. Other children who had adequate vocabu- 
laries were unable to follow the organization of relationships of 
the words, so that the sentences were meaningless. Their own use 
of language consisted of very simple relationships, such as subject- 
predicate, adjective-noun, etc. They became bewildered in read- 
ing material which contained complex arrangements of language, 
such as dependent clauses, similarities, contrasts, etc., even 
though they had some idea of the meanings of the separate words. 
Difficulties in vocabulary and sentence structure were not meas- 
ured in the present study, but they were important factors in the 
reading disabilities of a number of cases. 


ENVIRONMENTAL FACTORS IN RELATIONS TO 
READING DISABILITY 

Besides the constitutional variations which make it difficult for 
a child to learn to read, there are a number of environmental, 
methodological, emotional, and personality factors which may 
affect reading. 

Among the environmental factors which influence reading may 
be mentioned foreign language, broken school attendance, literacy 
and economic position of parents, and possibly ordinal position of 
the child among the siblings of the family. Anderson and Kelley,’ 
in the study previously referred to, found no significant differences 
between the good and poor readers with regard to any of the fore- 
going factors except ordinal position of the child among siblings. 
Five per cent of the poor readers were only children as compared 
with 17 per cent of the good readers. Twenty-seven per cent of 
the poor readers were oldest children as compared with 34 per 
cent of the good readers. Thirty-four per cent of the poor readers 
were youngest children as compared with 26 per cent of the good 
readers. The influence of ordinal position may be an environ- 
mental factor in that the only or oldest children probably receive 
a greater amount of stimulation and extra school help from their 
parents during their first years at school than do the later-born 
children, or there may exist not environmental but biological fac- 
tors which affect the later-born children with regard to certain 
types of organic deviation. 


¥ Lac. cit, 
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The difference between good and poor readers in proportion of 
oldest children may be related, not to their reading achievements, 
but to the types of problems found in the two groups. Thurstone 
and Jenkins‘ discovered a disproportionately high incidence of 
first-born children among the problem children examined at the 
Institute for Juvenile Research. The poor readers who were Insti- 
tute cases were referred more frequently for school problems, 
while the good readers who were also Institute cases, were referred 
more frequently for social problems (see Table XXIX). The 
larger incidence of first-born children among the good readers 
may be related to their social problems rather than to their good 
reading. The poor readers are like the general population while 
the good readers are like the Institute population in proportion 
of first-born children. 


METHODOLOGICAL FACTORS IN RELATION TO 
READING DISABILITY 

Among the methodological factors which influence reading may 
be mentioned the following: the various methods of teaching 
reading, the skill and experience of teachers, the methods of mo- 
tivation, the aims and goals of reading, the methods of grouping 
children, the stress placed upon various aspects of reading such as 
silent, oral, comprehension, speed, etc. The literature on educa- 
tional methods contains a number of studies dealing with the rcla- 
tive merits of phonetic and sight methods of word-recognition, the 
hygienic requirements, appeal, and vocabulary of primers, and 
many other conditions which bear upon the effective teaching of 
reading. Undoubtedly the pupils of ineffectual teachers suffer in 
reading, and in individual cases may become retarded through 
the development of undesirable habits. Many of our reading- 
defect cases, however, were referred from excellent schools. They 
were sometimes brought to the examinations by teachers and 
principals who were progressive in educational methods, who were 
alert to the child’s reading problems, and who had tried to help 
him overcome his difficulties. The controls, as a group, had re- 
ceived excellent training, judged by modern standards, and had 


tL. L. Thurstone and Richard L. Jenkins, Order of Birth. Parent-age and In- 
telligence. University of Chicago Press, 1931. 
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learned to read; the reading-defect cases had, as a group, been ex- 
posed to the same types of training, often with additional help, 
and had not learned to read. In individual cases we found evi- 
dences of deleterious effects of certain methodological practices, 
such as overspeeding, or some methods of developing word-recog- 
nition. We did not, however, study the methodological factors 
quantitatively. 


BEHAVIOR PROBLEMS IN RELATION TO 
READING DISABILITY 


The children’s behavior problems were tabulated for the clinic 
reading cases. In interpreting the data, one must bear in mind 
the fact that the clinic reading cases had been referred to the clinic 
for a variety of behavior problems and for advice on guidance, but 
not necessarily for reading difficulty. The reading difficulty was 
discovered during the course of the routine examinations. The 
children, therefore, had many more behavior problems than had 
the group of special reading cases who were referred only for read- 
ing difficulty. Psychiatric study was not given to the special read- 
ing cases, however, or to the group of unselected school children. 
For this reason data are available only for the clinic reading cases. 
If there are types of behavior which affect reading, or are affected 
by reading defects, the differences should be apparent in a com- 
parison of behavior-problem children who are poor readers with 
behavior-problem children who are good readers. One cannot 
judge from the tables, however, the frequencies of behavior prob- 
lems among unselected reading-defect cases, since many more 
problems were present in this group of children than in the group 
of children referred only for inability to read. 

Table XXIX gives a summary of the statements made by the 
referring agency as to the child's problems. Usually more than 
one problem is given. For example, a child may be referred to the 
clinic because he fights, swears, and is incorrigible, or because he 
is timid, sensitive, and enuritic. Each statement is tabulated as 
frequently as it occurred. The two groups of children were differ- 
ent with regard to the following problems: The reading-defect 
cases predominated in school problems, temper tantrums, day- 


CAUSATIVE FACTORS IN READING DEFECTS 103 


TABLE XXIX* 
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TABLE XXIX—Continued 
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dreaming, and enuresis. The behavior cases who were satisfactory 
readers predominated in social problems, such as stealing, incor- 
rigibility, sex offenses, and disobedience. 

The reliability of these data is somewhat questionable, as par- 
ents and agencies referring children may not mention all the 
child’s problems, or may tend to stress the immediate problem. 
Inability to read as a cause of referring was mentioned among the 
poor readers in only nine of the one hundred behavior cases. In- 
ability to read may be one of the prolonged school problems to 
which parents and agencies become adapted until the child drifts 
into truancy or Incorrigibility, whereupon further study becomes 
imperative. Speech defects were mentioned with about the same 
frequency in both groups as a cause of referring, although further 
study showed significant differences in the number of speech de- 
fects in the two groups of children. 

Whether the reading defect is caused by unfavorable behavior 
or personality, or vice versa, is sometimes difficult to determine. 
A child may be resistant to learning through negativism and un- 
favorable emotional attitudes. In such a case reading would un- 
doubtedly suffer along with other scholastic achievements. On 
the other hand, and probably more frequently, a child may de- 
velop the emotional and personality problems as a result of failure 
in learning to read. The emotional attitude may develop through 
the child’s failure and then, in turn, may aggravate still further 
the retardation in reading. 

SUMMARY 

The following outline is an attempt to list the factors associated 
with reading disabilities. For convenience, the factors are outlined 
under various aspects of reading. When the same factor may be 
viewed from different angles, it is mentioned more than once. We 
have attempted to list all the observed factors, although only a 
few aspects of some of them were quantitatively measured. In the 
following outline we refer to specific reading defects which may 
occur at any intellectual level. 


CAUSATIVE FACTORS IN READING DISABILITIES 
I. Difficulties related to the visual aspects of reading 
1. Lack of clear-cut retinal images, due to defects in the refractive 
mechanisms of the eye, may impede progress in reading. 
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Manifestations in reading 
The child shows evidences of eyestrain and confuses similarly 
shaped letters such as 0, e, c, or b, h, n, etc. Reading errors 
consist of confusion of words such as “oat,” “cat,” ‘‘eat”; or 
“hand,” “band,” “hard,” etc. 


2. Lack of precision in discrimination of complex visual patterns may 


impede progress in reading. The difficulty in discrimination of pat- 
terns in some cases may be associated with hemianopsia, or with in- 
jury to optic tracts or cortex. The difficulty in other cases may be due 
to poor acuity of the peripheral retina so that the child must bring 
small parts of the pattern successively into foveal vision. The diffi- 
culty in still other cases may be due, not to sensory defects, but to 
difficulties in correlating the visual impressions with language 
through functional, rather than organic, deviations. 


Manifestations in reading 
The child seems unable to react to words as units. He reads 
slowly, by spelling out the letters. He sometimes tries to identi- 
fy patterns by tracing over them with the finger. His reading 
errors consist of omissions of sounds and filling in words by 
guessing from one or two recognized letters, thus producing 
vowel and consonant errors. 


. Lack of precision in discrimination of the spatial orientation of pat- 


terns may impede progress In reading. Space perception is usually 
developed through motor reactions to objects, by looking at, reach- 
ing for, or manipulation of the objects in positions up, down, right, 
left, near, far, etc. A confusion in the directional movements of the 
hands, or of the hand and eye, may result in confusion of the right 
or left positions of patterns. 


Manifestations in reading 

The child confuses the patterns which are alike in shape, but 

which are placed in different positions, as b, d; p, q; u. n; m, w; 
f, t; “‘was,” “saw”; ‘‘on,” “‘no,” etc. He confuses the sequence 
of words and is often a fluent mirror-reader or mirror-writer. 
He sometimes traces the words or letters with his finger in 
order to determine their position. He slides a finger along the 
text to give a cue to direction. His reading errors consist of re- 
versals, repetitions, and sometimes, because of correlating the 
sequence of sounds with the reversed sequence of letters, of 
consonant and vowel errors. 


II. Difficulties related to the auditory aspects of reading 


1. Lack of auditory acuity due to partial deafness may impede progress 


in reading. 


CAUSATIVE FACTORS IN READING DEFECTS 107 


Mantfestations in reading 


The child omits endings and non-stressed syllables because he 
does not hear them. He confuses some of the consonant and 
vowel sounds. 

2. Lack of precision in the discrimination of speech sounds may im- 
pede progress in reading. The difficulty in discrimination may be 
due to a defect in the auditory mechanism for some ranges of 
pitches and sound qualities. The difficulty is often associated with 
articulatory speech defects. The articulatory speech defect may 
result from the lack of precision in auditory discrimination, or if no 
sensory defect is present, may cause the lack of discrimination. In 
cases of articulatory defects, the words as presented to a child by 
himself and by others are different in auditory pattern and yet 
arouse a common meaning. The two diverse auditory patterns may 
become so closely associated in the common response as to be in- 
separable in discrimination. 


Manifestations in reading 
The child confuses words composed of similar sounds, such as 
“send,” ‘“‘sand”; “bit,” ‘‘bet’’; ‘‘cashing,” “catching,” etc. 
He has difficulty in forming visual-auditory associations. Read- 
ing errors consist of vowel and consonant errors, additions and 
omissions of sounds. 

3. Lack of precision in the discrimination of the temporal sequence of 
sounds may impede progress in reading. ‘The difliculty in discrimina- 
tion of sequence of sounds may result from inability to discriminate 
the separate sounds of the pattern. The child who cannot tell the 
difference between the separate sounds of the word cannot very well 
distinguish which sound comes first. The difficulty may be due to 
poor retention of auditory patterns so that the patterns cannot be 
held in mind long enough for temporal analysis. 


Manifestations in reading 

The child has difficulty in applying phonics as a method of 
word-recognition. He may be able to give the separate sounds 
for each of the letters composing a word but cannot blend the 
sounds to get the complete word. He often reverses the se- 
quence of sounds, in attempts at blending, as ‘“‘p-a-r-t-y,” 
blended to make “‘pottery.’’ Reading errors consist of vowels, 
consonants, reversals, additions and omissions of sounds. 


III. Difficulties related to the motor aspects of reading 
1. Lack of precision in the motor control of the eyes may impede prog- 
ress in reading. Children who cannot direct the eyes accurately to 
the printed words and maintain the motor adjustment for a period 
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of time usually have difficulty in attending to the visual symbols 
with sufficient persistence to form the necessary associations. 
Manifestations in reading 
The child frequently loses the place of reading. He skips lines 
and words. He often follows the text with the finger as a means 
of keeping the place. Reading errors consist of omissions of 
words, omissions of sounds, reversals, and repetitions. 

2. Lack of precision in the motor control of speech may impede prog- 
ress in reading. Articulatory speech defects due to cleft palate, 
partial paralysis, clumsy movements of the speech-motor mecha- 
nism, or failure to establish proper motor habits of speech offer an 
impediment to precise auditory discrimination of speech sounds, and 
to the formation of speech-reading associations. Stuttering also 
presents an impediment to reading either as a disruption of motor 
speech or in association with other motor functions affecting reading. 

Manifestations in reading 
The child confuses words in reading which contain the confused 
sounds of speech. Frequent errors found in cases of articulatory 
defects are vowels, consonants, additions and omissions of 
sounds, and, in cases of stuttering, reversals and repetition. 

3. Lack of precision in directional motor responses may impede prog- 
ress in reading. Left-handed or left-eyed children, whose most facile 
direction of movement is toward the left rather than toward the 
right, have to make a motor adjustment which is opposite in direc- 
tion from that of right-handed or right-eyed children. In trying to 
imitate the motor patterns set by social custom, left-handed or left- 
eyed children may become confused in directional responses. Chil- 
dren whose hand-and-eye preferences are mixed may also develop 
confusion in direction. In those cases in which the directional motor 
responses are inconsistent, difficulties in discrimination of spatial 
orientation of patterns may result. 

Manifestations in reading 
The child shows the manifestations described under failure to 
discriminate the spatial orientation of patterns. 


IV. Difficulties related to the conceptual aspects of reading 
1. Lack of vocabulary may impede progress in reading. Children who 
have not acquired the verbal symbols which are to be associated 
with the visual symbols are often delayed in progress in reading. 
Manifestations in reading 
The child fails to comprehend the meaning of the text. He can- 
not utilize context in giving cues to words since his vocabulary 
is too meager to suggest possibilities for the unknown words. 
2. Lack of facility in the organizations of language may impede prog- 
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ress in reading. Verbal responses are organized and manipulated in 
many ways. Sometimes the relationships are simple, such as_sub- 
ject-predicate, adjective-noun, etc. Sometimes the relationships 
are complex, such as sentences containing dependent clauses, meta- 
phors, contrasts, etc. Some individuals may manipulate a small 
vocabulary in complex organizations of meanings. Other individu- 
als may manipulate a larger vocabulary in very simple organizations 
of meanings. Children whose facility in the organizations of lan- 
guage is limited may become confused in reading even though they 
possess adequate vocabularies. 


Manifestations in reading 
The child skips periods, or inserts pauses at illogical positions 
in the sentence. He fails to comprehend the meaning of text. 
The substitutions of words guessed from context are irrelevant 
or absurd. 


V. Difficulties related to methodological aspects of reading 
1. Overstress of speed of reading may develop habits which impede 
progress in reading. 


Manifestations in reading 


The child becomes breathless, excited. Reading errors of all 
kinds are increased, particularly omissions of sounds and words. 
Mannerisms to gain time appear, such as clearing voice between 
words, inserting “‘ah,”’ repeating portions of sentences before 
hard words while the words are studied under cover of repeti- 
tion. Many substitutions and illogical words, guessed hurriedly 
from context, appear. The child fails to give an accurate ac- 
count of the content after reading. 

2. Overstress of some methods of word-recognition may develop habits 

which impede progress in reading. 


Manifestations in reading 

Overstress of contextual cues to new words produces improvised 
or picture reading, substitutions, additions of words, and omis- 
sions of words. Overstress of some systems of phonetic analysis, 
such as explosive sounding (guk for g, puk for p, etc.), prevents 
sound-blending. Phonetic systems of rhyming, such as “cat,” 
“hat,” “sat,” “pat,” etc., may stimulate reversals if the child 
looks first at the ending to identify the family and then makes 
a regressive movement to the beginning of the word. Unwise 
selections of word lists may develop confusions, for example, 
“can,” “cat,” “car.” “cap,” ‘‘call,”’ in a list to represent the 
sound of short a. Mechanical emphasis without attention to 
content may lead the child to ignore meaning. 
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VI. Difficulties related to environmental aspects of reading 
1. Among the environmental factors which impede progress in reading 
may be mentioned the following: foreign language, illiterate parents, 
truancy and poor school attendance, frequent moves from school to 
school, number of siblings or ordinal position of child among the 
siblings, etc. 
VII. Difficulties related to emotional aspects of reading 
1. Among the personality and emotional factors which may impede 
progress in reading may be mentioned the following: attentional 
instability; resistance to reading; fear, timidity, embarrassment; 
withdrawal, etc. In some cases the emotional factors may be due to 
constitutional instability or poor habit-training. In other cases the 
emotional factors may result directly from the failure to learn to 
read due to other reasons, and then in turn aggravate the disability. 


In summarizing the results of the inquiry into the factors which 
may impede reading, we make the following observations. : 


1. No one factor is present for all cases. 

2. A number of the factors which were measured quantitatively show statis- 
tically valid differences between the reading-defect cases and the controls. 

3. Kach differentiating factor shows an overlap between the groups of read- 
ing-defect cases and controls. Some children who possess the impeding 
factor had learned to read and some children who do not possess it had 
failed to learn to read. 

4. Factors that are not statistically significant in differentiating the groups 
seem to be definitely impeding factors in individual cases. For example, 
foreign Janguage and defects in visual acuity as measured in this study 
appear with approximately the same frequency in good and poor readers 
and yet in individual cases offer marked impediments to reading. Re- 
finement of technique of measuring certain qualitative aspects of such 
factors would probably indicate the conditions under which the factor 
becomes an impeding one. 

5. lt is probable that the reading defect 1s caused by a constellation of fac- 
tors rather than by one isolated factor. Two children may therefore pos- 
sess much the same impeding constitutional factor and vet one, through 
good environmental, methodological, and emotional factors, may over- 
come the disability, while the other, through poor environmental, method- 
ological, and emotional factors, may become seriously retarded. The 
reading defect may result in those cases in which the number or strength of the 
impeding factors is greater than the number or strength of the facilitating 
factors. 


CHAPTER VI 


REMEDIAL INSTRUCTION IN READING: 
METHODS 


Before undertaking remedial instruction in reading we made as 
thorough analysis of the child's disability as possible from the 
following data: (1) the educational profile and reading index; (2) 
the profile of errors; (3) tests of various discriminations involved 
in reading; and (4) the social, physical, psychological, and psychi- 
atric data which had bearing on the child's reading problem and 
which were obtained from the clinical record. From these data we 
listed the factors which seemed to have impeded the child’s prog- 
ress in reading. 


SELECTION OF REMEDIAL METHODS 


The selection of remedial methods was made with a view to 
overcoming, if possible, the impediments which had prevented 
the child from learning to read. Drills and devices were arranged 
to reduce the child’s excessive errors in reading, to assist in build- 
ing up, as far as possible, the discriminations which he failed to 
make, and to enable him to utilize to the fullest extent the dis- 
criminations which he was able to make successfully. 

The very complexity of the reading process offered the possi- 
bility of a variety of methods of learning. Reading, like thought, 
may be accomplished in many ways. Just as two individuals may 
think of the same object in entirely different modes of representa- 
tion, so may different individuals learn to recognize a printed sym- 
bol in entirely different ways. We tried to teach the children who 
had trouble in learning to read to utilize the possible secondary 
or vicarious steps in word-recognition which are not usually pre- 
sented in ordinary instruction. For example, the child whose 
visual discriminations were precise for small patterns, such as let- 
ters, but not for large ones, such as words, was taught by a method 
which began with the small units and built up the larger ones 
gradually. The child who had trouble in recognizing the spatial 
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orientation of patterns was taught to use a manual cue to give the 
position of the pattern. The child who failed to discriminate pre- 
cisely the sounds of words was taught the movements of placing 
the speech organs to obtain the desired sounds and hence to rely 
on the kinesthetic cues of articulation rather than on audition. 
The child who had difficulty in recalling an auditory symbol (the 
word as heard) when presented with a visual symbol (the word as 
seen) was taught to associate each with the same overt response, 
and hence to build up the desired associations by a secondary link. 
The child whose motor control of the eyes was inaccurate for 
keeping the place of reading was taught to utilize a combination 
of eye-and-hand movement in developing the desired habit. 

We selected methods which required an overt motor response 
on the part of the child whenever possible, because of the follow- 
ing reasons: (1) The overt motor response is more easily observed 
by both the teacher and the child than is an ideational response. 
The child’s errors are thus made conspicuous. (2) The overt motor 
responses are probably a part of the normal reading process, but 
the movements soon become incipient or fragmentary with un- 
selected children and are not readily observed in the learning 
process. The usual child in first learning to read may move the 
lips or point with the finger, but can easily replace the actual 
movement with an ideational response. The reading-defect cases, 
on the other hand, may not be able to relinquish the overt re- 
sponses until a later stage of learning. By exaggerating the move- 
ments we may intensify at least one of the components of the 
learning process. (3) The overt motor responses, when carefully 
controlled, may assist in discrimination. Many of the reading- 
defect cases had no observable deficiencies in sensory organs and 
yet failed to discriminate certain characteristics of sensations, 
such as the sounds of vowels or the spatial position of patterns. 
It is probable that, in cases of no sensory defect, the difficulty in 
discrimination lies in the central co-ordinating mechanisms. By 
forcing the child to make different motor responses to the differ- 
ent sensory characteristics, and thereby reinforcing the visual 
and auditory stimuli with discriminable kinesthetic cues, we may 
ultimately develop more precise discrimination of the visual and 
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auditory characteristics. (4) The overt motor responses, directed 
toward the sensory stimuli, may also assist in attention. Atten- 
tion has been defined as an adjustment of the organism in such a 
way as to bring the sensory stimuli into the field of greatest vivid- 
ness or intensity.’ Unselected children may attend to their read- 
ing lessons by a motor adjustment of the eyes toward the words 
or phrases presented, and an adjustment of the head to hear the 
teacher’s voice. The reading-defect cases may profit from a more 
widespread motor adjustment. By bringing into play a larger 
number of movements, all of which are directed toward the visual 
and auditory stimuli, the child may be able to prolong the atten- 
tional adjustment. 


REMEDIAL TEACHING COMPARED WITH ORDINARY 
TEACHING OF READING 

The remedial teaching of reading is a different problem from 
the usual teaching of reading to unselected children. The prob- 
lem of educational instruction in reading is to find the methods 
which are best adapted to develop skill in reading in the majority 
of children. The problem of remedial instruction in reading is to 
find a possible method of learning for those children who have 
not been able to learn to read by methods adapted to the group. 
The methods found helpful for reading-defect cases may not be 
necessary or advisable in ordinary instruction. To the usual child 
the emphasis on motor response as outlined here, and the place- 
ment of the secondary links in the learning process, may be an 
unnecessary procedure, detracting from the enjoyment through 
the mechanical devices for recognition of words. The child who 
has not learned to read, however, and who for the first time finds 
that he can succeed in reading simple words and sentences, even 
if by somewhat laborious methods, finds a new interest and en- 
thusiasm for reading, and a new respect for his own capacities. 
Although some of the methods which we have used stimulate at 
first a mechanical approach to reading, we have not discarded 
them on that basis if they brought measurable improvement in 
reading without sacrificing comprehension. We have proceeded 


t Carr, op. cit., p. 78. 
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on the assumptions that, although it is desirable to be a speedy 
reader, it is better to be a slow reader than a non-reader; that, 
although it is desirable to be able to recognize large thought units, 
it is better to read sentences word by word, or words sound by 
sound, than not to read them at all; that, although it is desirable 
to obtain meaning without the awareness of mechanics, it is better 
to get the meaning by mechanical steps than not to get the mean- 
ing at all. 

Re-examinations of children taught by these methods show 
that after the initial start in reading is made, the children become 
more and more like normal readers. The secondary links, while 
utilized extensively by the children at first, become less in evi- 
dence and seem to disappear. Speed of reading develops gradu- 
ally without specific pressure. Words are grouped into phrases 
and larger thought units. After remedial training, reading takes 
on the characteristics of normal performance until the child meets 
a strange, unfamiliar, or forgotten word. The mechanical links 
thereupon immediately become evident as the child attacks the 
word. Incipient tracing or articulary movements appear until the 
word is recognized and the child proceeds with the reading. Thus, 
it appears that the child ultimately builds up an organization of 
responses which is very similar to the usual reading performance 
of unselected children, although the underlying steps in building 
the organization arc somewhat different. 


INDIVIDUAL INSTRUCTION 


Besides the special methods used, there are a number of other 
important factors in the remedial work. Most of the work has 
been done individually. The teachers applied the methods in 
rooms in which usually only the teacher and the child were pres- 
ent. The teacher, under such conditions, could study the child 
more carefully than in a group. The child, also, was relieved of 
group competitions in reading and distracting social and emo- 
tional stimuli. The individual instruction has probably been a 
factor in the success of the methods. Many of the children, how- 
ever, had received previous individual help in reading without 
learning to read. On the other hand, the special methods have 
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been applied successfully to small groups of reading disability 
cases. It is probable, however, that both the nature of the 
methods and the individual instruction have contributed jointly 
to the effectiveness of the remedial work. 


MOTIVATION IN REMEDIAL INSTRUCTION 


The motivation used was the child’s recognition of his own suc- 
cess. We began with easy material so selected from the analysis 
of the child’s difficulties that he would have a high percentage of 
success. The child, therefore, had the experience of succeeding 
and obtaining the teacher’s approval at the first remedial lesson. 
Enthusiasm and interest in the work usually followed as a matter 
of course. Children who were emotionally resistant to reading 
and who could not be persuaded that they would derive any pleas- 
ure from a process so painfully difficult as reading, no matter how 
fascinating the story or how intriguing the pictures in the books, 
frequently lost all resistance when confronted with the simple de- 
vices In which success was evident. Having succeeded once, ef- 
fort was usually increased in the ensuing drills. Having won ap- 
proval through frequent success, the child could recognize his oc- 
casional errors without the stigma of failure and with the increased 
motivation which comes to one who almost succeeds. ‘The remedi- 
al work, therefore, was therapeutic emotionally in replacing fail- 
ure with success and in stimulating a genuine striving for a goal 
which could often be achieved. 

In severe cases, when we were unable to obtain the child’s suc- 
cess in the first few sittings, we studied the difficulties encoun- 
tered, and made a new selection, revision, a simplification of 
methods. Thus, the motivation of success was a by-product of 
the methods used. When the method selected brought success, 
motivation for the work was usually obtained easily. When the 
method selected brought failure, the child’s discouragement, re- 
sistance, or lack of interest continued. 


ATTITUDE OF TEACHER 
The attitude of the teachers toward the children was another 
important factor in the remedial work. The nature of the child’s 
difficulty was explained to the teacher as fully as possible. We at- 
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tempted to give her the viewpoint that the child’s problem was 
the result of a number of factors, over which he had little control 
and, hence, for which he should not be blamed. The relationship 
between behavior difficulties when present and the reading dis- 
ability was pointed out. When the behavior problems seemed to 
be the product of the reading disability, we suggested that pri- 
mary emphasis be placed on the remedial reading treatment, as 
the behavior problems would perhaps disappear when the reading 
disability was removed. When the behavior difficulties seemed to 
be a separate problem, we sent the teacher to the psychiatrist for 
advice in controlling the child. In each case we tried to arouse the 
teacher’s interest in the problem, and to obtain her full co-opera- 
tion. We emphasized the patient, repetitive nature of the drill- 
work to be done and gave suggestions for ways of adding variety 
without losing the fundamental purposes of the drills. We then 
outlined fully the remedial program for the child, showing the 
teacher, step by step, and item by item, the drills which seemed 
advisable for the child, and the reasons for the selection of those 
particular drills. Each teacher, therefore, in undertaking the re- 
medial work had an outline of the work to be done, suggestions as 
to approach in cases in which personality difficulties were present, 
and as full insight into the child’s problem as possible. 


OUTLINE OF REMEDIAL METHODS 


The outline of the remedial methods which were selected to 
correct the excessive errors is given for the various types of errors. 
The methods have been adapted and modified from many sources." 
They are not new in themselves, but their chief value is their 
specific application to particular difficulties. 

Faulty vowels and consonanis——Among the causes for faulty 
vowel and consonant errors are the following: difficulty in the 
discrimination of specific speech sounds; speech defects; inability 


* Helpful suggestions have been obtained from the studies on remedial reading, 
among which may be mentioned the following: G. Fernald and H. Keller, ‘‘The 
Effect of Kinaesthetic Factors in the Development of Word Recognition in Non- 
Readers,” Journal of Educational Research, IV (1921), 355-77; Clara Schmitt, “‘De- 
velopmental Alexia,’’ Elementary School Journal, XVIII (1918), 680-700, 759-69; 
W. S. Gray, Remedial Cases in Reading: Their Diagnosis and Treatment, ‘“‘Supple- 
mentary Educational Monographs’’ (Department of Education, University of Chi- 
cago, 1922), No. 22; A. I. Gates, The Improvement of Reading (Macmillan, 1929). 
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to associate visual and auditory symbols easily or to retain the 
associations; failure to observe that words of the same sounds 
often contain the same letters (whether or not phonics has been 
definitely taught); and confusion in co-ordinating the temporal 
sequence of sounds with the right-to-left sequence of letters in a 
word. 

It was necessary, In many cases, to build up, as far as possible, 
the ability to discriminate speech sounds. We mounted on cards 
the pictures of several objects beginning with the same consonant 
sound, or containing the same vowel. The pictures were cut from 
magazines. The following objects are typical of the selections for 
a few of the consonants. Italics are used to represent sounds of 
the letters. 


b baby, boy, bear s soap, seed, sailboat 

c cat, coat, cake t table, top, tie 

d_ doll, door, desk w window, wagon, watermelon 
g gun, goat, girl wh wheel, whip, whistle 

m man, moon, mother sh shoe, ship, shell 

n nest, nose, nail ch — chair, cheese, chick, ete. 


p pie, pig, pencil 
Whenever possible we chose words that contain a vowel 1m- 
mediately after the consonant, as the consonant sound is more 
easily discriminated in isolation than in blends (e.g., the words, 
“soap,” ‘“‘seed,”’ “sailboat,” formed a better list of objects to em- 
phasize the s than the words “spoon,” “‘sled,” “store,” etc.). We 
arranged cards also for the vowels, for example: 


& cat, man, lamp 6 bottle, box, top 

G table, cake, gate 6 boat, cual, soap 

€é egg, red, hen Q pig, milk, ship 

é sheep, seed, beet zt kite, dime, fire, ete. 


In building up the discrimination, we began with unlike sounds, 
for example, m compared with s, a very easy discrimination for 
most of the children to make. The cards for m and s were placed 
in a row in mixed order, as: 

soap, man, seed, sailboat, moon, mother 
The child was instructed to articulate clearly the s and then name 


the pictured object. If the name of the object began with s, the 
child was asked to retain the card. The procedure was followed 
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as in this example. Child: ‘‘s-soap, yes, ‘soap’ sounds like s’’; 
“‘s-man, no, ‘man’ doesn’t sound like s,”’ etc. If the child suc- 
ceeded with this drill, and with several other widely unlike sounds, 
we proceeded to the more difficult discriminations, as: 

$, sh soap, shoe, seed, sheep, sailboat, shell 

or b, p baby, boy, pie, pig, bear, pencil 

or m,n man, nest, mother, nose, nail, moon 


Here the children were likely to have difficulty. The child might 
say, ‘‘s-shoe, yes, ‘shoe’ sounds like s, or p-boy, yes, that’s alike.” 
The most frequently failed discriminations were s, sh; ch, sh; m, 
n; b, p; ch, j; k, g; w, wh; d, t, etc. Sometimes the child failed to 
differentiate the initial sound, and gave ‘“‘n-gun”’ instead of ‘“‘g- 
gun.” In such cases drill was given by asking the child to get 
ready to say “gun,” but to stop before all the word was said. 
After lists were made of the child’s confusions, we attempted to 
develop the discrimination of the sounds, by the articulatory 
movements. M is made with the mouth closed; with the mouth 
opened. S is made with a little groove in the tongue for the air to 
hiss through; sk is made with a broader groove. B and pf are dif- 
ferent in that the vocal cords vibrate in sounding 6 but not p. The 
hand held to the throat feels a distinct purr of the vocal vibration 
in b but none in p. (Caution: It is necessary to give accurate 
sounds and to insist that the child respond with accurate sounds, 
1.e., a clear-cut consonant without being followed by the vowel, 
uh—not buh or puh.) In cases where there was an articulatory 
speech defect, speech-training accompanied the remedial-reading 
work. In order to obtain the correct placement of the speech or- 
gans in specific sounds, devices such as those given in handbooks 
on speech correction were used. 

The drills in sound discrimination were varied by asking the 
child to give words beginning with certain sounds. Many children 
had decided difficulty in complying with this request. It seemed 
impossible at first for some children to think of illustrative words. 
The teacher tried to suggest words, for example, ‘“‘Don’t you hear 
that these words begin with m: ‘m-mother,’ ‘m-man,’ ‘m-moon’? 
Now you try to think of some words that begin with m.”” One 
child responded ‘m-father,’ ‘m-son,’ etc. It was necessary to work 
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patiently with this boy by the card-sorting drills for several days 
before he could succeed in identifying the initial sounds of words 
and in suggesting words containing designated sounds. In these 
drills no mention was made of letters. The entire training, so far, 
was in discrimination of sounds from hearing and articulating 
them. 

The drills for vowels followed the same procedures. The vowel 
discriminations were somewhat more difficult for the children than 
the consonants because the vowels are usually found in the middle 
of words and the child had to learn to ignore the initial sound in 
listening for the vowel. The vowels are formed by shaping the 
oral cavity so that the quality of the voice is modified. It seems 
more difficult for the child to differentiate the kinesthetic cues ob- 
tained from the vowel positions than from the consonants where 
there is a definite position to be taken with tongue, teeth, palate, 
etc. We usually began the drills with unlike vowel sounds for 
discrimination, such as é and 6: 

sheep, boat, soap, seed, coal, beet 


It was usually easy for children both to hear and to feel the differ- 
ent qualities of the long e and the long o. 

Proceeding from the easily distinguished sounds to the more 
difficult, we noted the particular confusions of each child. The 
most difficult discriminations in vowels were between the short 
sounds, 7, é, and d. 

The child was taught how to shape the oral cavity to obtain the 
proper vowel. For example, in saying d the mouth is opened a 
little more widely than in saying é. A mirror in which the child 
looked at the shape of his own oral cavity while comparing it with 
the teacher’s was helpful. 

The associations between the letters and their most frequent 
sounds were established next. In cases where there was difficulty 
in retention of the associations, manual tracing was introduced 
as a reinforcement. The child traced over a model of the letter, 
prepared by the teacher, while simultaneously articulating the 
sound. The process was repeated three or four times, and the let- 
ters were presented for recall until the sounds could be identified by 
sight without tracing. Usually five or six consonant sounds could 
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be learned at one sitting. After the child retained the associations 
between five or six of the consonant letters and their sounds, we 
presented one of the short vowels, usually d. The child then com- 
bined the vowel and consonants in building simple words. The 
vowels were easily blended with consonants if the vowel preceded 
the consonants, as in the list ‘‘at,”’ “am,” “ask,” “and,” etc. We 
later presented lists in which the consonant preceded the vowel, 
as ‘“‘cat,” “can,” “cap,” “ran,” “rat,” etc. From this point on, the 
remedial work consisted of developing the recognition of words 
from their sound components. We usually proceeded systematical- 
ly, by easy stages, passing rapidly through the drills which were 
easy for an individual and spending all the time necessary when 
difficulties were encountered at any stage. Often we had to give 
special drills in blending the sounds of words to make the word. 
Thus, some children could sound the individual letters of the 
word p-t-g but could not blend the sounds to give the complete 
word. For such children we devised games in which words were 
sounded orally, progressing from two-sound combinations, such 
as m-e, to three- and four-sound combinations, such as sh-1-p, 
t-r-a-p, etc. The words learned were listed systematically, traced 
manually, and reviewed frequently. 

The sounding-tracing method is illustrated by the following 
example: The teacher wrote the word to be learned in large hand- 
writing on a piece of paper. She said to the child, ‘See this word? 
This word is man. Say man. Now Iet me sce how slowly you can 
say man, like this, m-a-2. Now I want you to do two things at 
the same time. Take your pencil and trace over this word while 
you say m-a-n, slowly. Be sure to trace quickly enough and speak 
slowly enough that you will come out just even.’”’ The sounding 
consisted simply of articulating the word distinctly and slowly 
enough for the sequence of sounds to become evident. We tned 
to teach the child the trick of letting the voice slide from one 
sound to the next so that the word was pronounced in a unified 
fashion. Often it was not necessary for the child to say the word 
again after sounding it, as the sounding became simply a slow, 
distinct articulation of the word. By use of the sounding-tracing 
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method, we tried to combine the separate components of the word 
into an organized unit. The tracing united the letters as the pencil 
was not lifted until the end of the word. The sounding, by slow 
articulation, united the sounds as the voice did not stop until 
reaching the final sound. 

In order to allow duplication of our methods, illustrative 
samples of the words in the lists are given below, although we 
felt that the manual and articulatory methods of learning the 
words were probably more important than the arrangement of 
the lists. It was not our purpose to present a phonetic system, 
and probably other systems will work equally well if logically 
followed. The following steps are arranged in the order in which 
we usually proceeded: 


Step I. Three sounds, including one short vowel: 


man bed pig hot sun 

cat beg did top but 

can let him box bug 

rat hen sit not run 

had, etc. get, etc. win, etc. nod, etc. rug, etc. 
Step II. Differentiation of short vowels: 

hit him bug bat 

hat hem big bit 

hot ham bag bet 

hut hum beg but, etc. 


Step III. Four sounds, including one short vowel, or three sounds with double 
consonants, ss, Il, etc. 


sand best hill pond dust 
fast bell milk doll hunt 
flag went spin stop jump 
pass stem will trot just 
past, etc. sled, etc. wind, etc. from, etc. dull, etc. 


Step IV. Five sounds, including one short vowel, or three or four sounds with 
sh, ch, ck, ng, th, wh, etc.: 


crash shed stick chop shut 
that spend sing block blush 
strap chest this shot chunk 
black then which chops pluck 
shall, etc. when, etc. chick, etc. spots, etc. stuck, etc. 
Step _-V. Syllables with the short vowels; final syllable -ing, -er, -le, and -y: 
basket standing apple better kitty 
cannot spending little river Betty 


until, etc. running, etc. bottle, etc. under, etc. Sally, etc. 
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cake she 
ate he 
made we 
make be 


gave,etc. me, etc. 


bite 
time 
like 
kite 


Step XJ. Vowel variants: 


ough as fn through 
ough as in though 
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my note go tube 

sky hope so rude 

by rode no, etc. flute 

try home plume 
side, etc. spy,etc. spoke, etc. 


Step VII. Vowels formed by two or more letters: 


Step VI. Long vowels with the final e, long e, 0, and y in short words, and ee: 


sheep 
tree 
see 
three 


tune, etc. green, etc. 


day paid boat night soon 
say pail soap sigh spoon 
play maid goat sight boot 
may,etc. rain, etc. road, etc. fight, etc. room, etc. 
each cow out book saw new 
eat now house look awl blew 
please town mouse good lawn flew 
reach, etc. down, etc. round,etc. took, etc. shawl, etc. chew, etc. 
blow ought oil boy head 
grow bought boil toy bread 
flow thought join oyster deaf 
show, etc. brought, etc. coin, etc. joy, etc. health, etc. 

Step VITT. Vowels modified by a consonant or consonants: 
art girl burn her 
star first church stern 
farm bird turn fern 
barn, etc. — dirt, etc. curl, etc. term, etc. 
or water all find child old 
for was tall blind wild gold 
horn watch talk kind, etc. mild, etc. sold, etc. 
morning,etc. want, etc. walk, etc. 

Step IX. Vowel-discrimination drills: 
ran new bad saw tack 
rain now bed soap talk 
rid night beed seed take 
ride nip bait sad tick 
rode nap bit same tuck 
right need bite sack took 
raw neat bright suck toad 
road noon brought sick tight 
read name burn sir tart 
raid nest barn sort turn, etc. 
rude, etc. nail, etc. born, etc. sought, etc. 

Step X. Consonant variants: 
cent ginger knot write rough 
fence gentle knife wrap tough 
city hinge know wren enough 
cinder, etc. edge, etc. knee, etc. wrote, etc. laugh, etc. 
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ew as in sew 
ou as im you 
ea as in great, etc. 
Step XII. Syllables with frequent suffixes and prefixes: 


en- ex- -er -ness 

in- sup- -or -ful 

un- re- -est -tion 

or- pro-, etc. -ed -tious, etc. 
Step XIII. Complex syllables: 

attention additional 

complicate accomplishment 

containing intensive, etc. 


After the child had traced the words of a list written on paper 
while articulating the words slowly, he was presented with the 
words printed on cards for recall. No flashing of cards or pressure 
for speed was given, but, on the other hand, the child was always 
encouraged to articulate the separate sounds and blend them, 
whenever unable to recognize the word as a unit. The variability 
of the children in their immediate recognition of words was con- 
stantly evident. A word might be recognized immediately as a 
unit at one sitting and yet have to be attacked phonetically as a 
totally strange word at the next. The phonetic method gave the 
children a feeling of mastery over the insecurity of their recogni- 
tion. As one child said, “Sometimes it just flashes out at me what 
that word is but other times I can’t remember it. But I can al- 
ways go back and get the sounds now.” 

As a variation of the tracing method, a “sound-dictation” 
method was substituted. The child wrote the words as the teacher 
dictated the sounds, and then re-read the list. The writing proved 
to be as helpful as the tracing, and some of the children liked to 
write better than to trace. The words were presented in such 
fashion as this: ‘‘These words are all d words. I’ll say the word 
first so you will know what it is; then I'll say it very slowly so that 
you can hear the separate sounds; then you say it slowly like I 
did, while you write the letters for each sound. ‘Man,’ m-d-n. 
Now you write and say m-d-n.”’ 

Children who could read with second- or third-grade achieve- 
ment were usually able to pass through the drills rapidly. They 
could already recognize many of the words in the lists and did not 
need to trace those already known. They had difficulty, however, 
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with some of the steps, such as II or IX, unless a review of the 
previous ones was given. 

As soon as the child had a vocabulary of a number of words he 
was given stories written in simple phonetic language. The non- 
phonetic words of primer vocabulary were added gradually, such 
as “you,” “the,” “to,” “were,” “are,” “mother,” “father,” 
“again,” “one,” “said,” “they,” “two,” “would,” etc. The non- 
phonetic words were learned by tracing and articulating. The 
known sounds were pointed out, as m, th, and r in “mother,” w 
and r in “‘were,”’ etc. 

Samples of the phonetic stories are given below to show the 
possibility of providing reading material for the children so that 
they could easily read all the words with even a limited phonetic 
knowledge. 

This story was written for a twelve-year-old boy of average in- 
telligence who had been a total non-reader but had completed 
sections J, II, III, IV, and V of the word lists in twelve hours of 
remedial work. Besides the words of the lists, he was taught ‘‘the,”’ 
“he,” “father,” “have,” ‘‘to,” and “put” by tracing. With this 
foundation he read the following story with no assistance and de- 
rived a great deal of pleasure from the process. He could there- 
after answer questions over the content in minute detail. 


In the summer Bill must get up at six. 
He sets the clock for six. 
He gets up when it rings. 
Bill must bring in the milk. 
He must get the eggs. 

He must help his father. 
After dinner he rests. 

lie sits in the swing. 

If it is hot, he swims. 

He swims in the river. 

He can jump from the plan 
He can swim on his back. 
It is fun to swim. 


Bill has a pal. 

His pal is Tom. 

Bill and Tom have a camp. 
The tent is on a big hill. 
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Bill’s father let him have the tent. 

In the tent is a box for pots and pans. 

Back of the tent is a spring. 

Bill and Tom have supper at the camp. 

Tom brings a bucket of milk. 

Bill brings ham and eggs. 

After supper Tom tells of his trip last summer. 
He went to the Grand Canyon with his father. 
He went into the canyon. 

The river is under the big red cliffs. 


The sun sinks in the west. 

Bill scrubs the pots and pans. 

He puts them back in the box. 
Tom gets wet sand from the river. 
He puts the sand on the ashes. 


This story, although limited to phonetic words containing the 
short vowels, deals with events which are interesting to a twelve- 
year-old boy. The literary quality of stories written in such lim- 
ited vocabulary is, of course, questionable. When both short and 
long vowels are available, however, the variety of stories which 
can be written for the children increases greatly, as in the follow- 
ing sample. The child for whom this story was written had pro- 
gressed through Step V and had in addition the long-e sound 
formed by ce. She also had learned the non-phonetic word “they.” 

Ann has seven sheep on a green hill. 

They nibble the sweet grass. 

They jump and run on the hilltop. 

They sleep under the trees. 


After both long and short vowels have been added with a 
larger number of non-phonetic words, the stories can be made 
much more complicated. The following sample necessitates Steps 
I-VI and the words ‘“‘father,” ‘‘mother,” “they,” “‘to,”’ and ‘‘was.” 


Jack spent a summer at a lake 
in Wisconsin. 

He drove with his father and mother 
and sister Jane. 

When the traffic was not bad, 
Jack’s father let him drive. 

They drove three hundred miles. 
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When they came to the lake they rented 
a cabin. 
The cabin was white with green 
trimmings. 
The sun on the lake was hot, but 
the cabin was set back 
in the shade of the trees. 
Such fun! To spend a summer by the lake. 


To swim, to dive! 

To fish in the lake! 

To ride on the waves! 

To take a nap under the trees! 
To make a fire on the sand! 
To tramp up the hills! 


From this stage on, and while the two-letter vowels were being 
learned, the children were given the ordinary primers and first 
readers available in the schools. With this background the non- 
phonetic words could often be obtained by context. When the 
children were able to read all the words of a sentence except one 
or two, the meaning helped in completing the sentence. When the 
children could read only one or two words in a sentence, however, 
they could not very well utilize context since the context was too 
fragmentary to suggest the meaning. The children who had 
learned the short vowels could complete the following sentence 
easily (in a story of an engine). 

“They fill my tank with w___.”” The word “water” is easily 
obtained from the initial sound w, which is recognized, and from 
the knowledge of the ways of engines. Our children, however, 
while filling in the word easily, often did not later recognize the 
word if it was presented in isolation. They utilized context in 
reading, but the words read through context were usually not 
fixated until special drill had been given. 

Reversals—Among the causes of reversals in reading may be 
mentioned the following: confused directional preference which 
impedes the discrimination of orientation of patterns; difficulty 
in discrimination of complex patterns; difficulty in discrimination 
of the temporal sequence of speech sounds; difficulty in co-ordinat- 
ing the temporal sequence of sounds with the directional sequence 
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of printed words; difficulty in motor precision of eye movements; 
and failure to observe that reading has a definite directional 
sequence. 

In assisting the child to overcome the confusion we found it 
necessary to give him a definite motor cue to direction, which he 
utilized in periods of confusion. To most teachers the sequence of 
reading seems so very simple and obvious as to be taken for 
granted. The teacher, therefore, should first realize the child’s 
difficulty and how seriously the failure to discriminate the direc- 
tional sequence of reading may affect reading. To illustrate the 
importance of sequence, the following sentence is re-written by 
transposing a few letters and by rearranging the series of letters 
within a few words. Note the effect: 


A boy saw a dog on the street. 
A doy was a god no the treest. 


The difficulty in recognition of the transposed words immedi- 
ately becomes apparent. If the confusion includes not only the 
orientation of letters and the sequence of letters within words, but 
also the sequence of words, the problem becomes increasingly 
severe. 

The tracing-sounding method described for vowel and con- 
sonant errors was helpful in overcoming reversals. The recogni- 
tion of words by small units allowed the child to proceed through 
the word by tracing from left to right while articulating the sound 
in correct temporal sequence. The manual response assisted in the 
discrimination of the orientation of the visual patterns, and the 
slow articulatory response assisted in the discrimination of the 
temporal sequence of sounds. 

The letters b, d; p, q; u, n; m, w; f, t, etc., were traced by writ- 
ing the script form of the letter over the printed form. A wnitten 
b will fit nicely over a printed b but will not fit over a printed d. 
The movements of writing b and d are sufficiently different for the 
child to identify the movements of writing even if unable to iden- 
tify the orientation of the printed symbol. By superimposing the 
movements of writing over the printed letters until one “‘fits,” the 
child learned to identify the printed letters. Cursive writing was 
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more helpful than manuscript writing for this drill, as the move- 
ments in cursive writing seemed more easily distinguished than 
the movements of writing the manuscript letters. 

In order to develop a consistent direction of reading words, the 
child was asked to follow with a pencil, or finger the letters within 
a word and the line of words along the page. The child first prac- 
ticed sliding the pencil along to keep place as the teacher read a 
story aloud slowly. A sliding motion was encouraged, not simply 
the motion of pointing from word to word. If the child’s motor 
control was inaccurate for the process, the stories were typed with 
an inch space between lines and the child actually drew a line on 
the paper below the typewritten words as he read them. 

In many cases we had the child write the words as he read them 
slowly. The stories for this drill were typewritten with one space 
between each letter in the words, with four spaces between words 
in a sentence, and with five or six spaces between lines. In this 
form of typing, plenty of space was left on the paper for the child 
to write each word directly below the typewritten word as he 
read. Words frequently confused were presented in sentences for 
writing while reading, as in the following examples: 


The boy saw the dog. 
The boy was good. 


He felt sad. 
He left home. 


The boys had no caps. 
The boys had on caps. 


In cases of extreme reversal we prepared large cards which con- 
tained the words “was,” “‘saw’’; ‘“‘on,” “no,” etc., printed in very 
large type, and also raised in pattern by the dots of a Braille 
writer. With eyes closed, the child moved the hand over the 
Braille dots while articulating the words until he could differenti- 
ate the words by touch. Then he looked at the printed words while 
feeling the raised dots. We did not use the conventional Braille 
cell but followed the outline of the printed type with the row of 
raised dots. The additional cutaneous cue to the words was help- 
ful in correcting the words most frequently confused. 
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The motor aid to direction by sliding a finger or pencil along 
the text is sometimes held in disrepute by teachers, perhaps due 
to the fact that, in looking over a class of children, they observe 
that the good readers show little tendency to point while the poor 
readers often finger the words. The teacher, in trying to make the 
poor readers like the good readers, may prohibit a helpful cue to 
direction which would otherwise be spontaneously adopted. Oc- 
casionally we found it necessary to assure the children that we 
really wished them to use their hands. Even then, a few children 
protested doubtfully and said, “But I don’t want to be a baby.” 
When resistance to the use of the finger was present, we suggested 
that the child use an orange-wood stick or a pencil. If there was 
still resistance, we did not insist but simply slid the pencil along 
the text for the child, so that he could follow the cue thus given. 
After a while, when we left off the cue, the children often spon- 
taneously took up the pencil and continued by themselves. A tab- 
ulation of errors made on comparable pages read with and without 
the manual cue in almost all cases of reversal confusion resulted 
in much greater accuracy with the manual cue. The efficacy of 
the device in preventing errors was thus easily demonstrated to 
the child. 

In using the manual cue to direction we selected the child’s 
more facile hand as nearly as could be determined. In cases giving 
history of change of handedness, we shifted back to the left hand 
those children who retained greater facility with the left hand in 
spite of the change. We did not attempt to shift back to the left 
hand the children who had developed greater facility with the 
right hand even though they had been left handed originally. In 
cases of equal facility of the two hands we usually chose the hand 
corresponding to the preferred eye. 

Addition of sounds.—Among the causes for the insertion of ex- 
tra sounds in words are: failure to discriminate the blends of con- 
sonants; speech defects; failure to discriminate the word form ac- 
curately; previous errors which give the set toward plurals, or 
participles, etc. 

The most frequently inserted sounds were found to be r and 1. 
The sounds ¢ and / are blended with a large number of consonants. 
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The position of the speech organs in the formation of 7 and / is one 
which may readily be assumed after a large number of consonants, 
for example, bi, br, cl, cr, fl, fr, gl, gr, etc. Some of the other con- 
sonants cannot be articulated easily in succession without insert- 
ing a vowel between, for example, bg, fb, etc. The tendency to 
insert the r and / sounds in reading may be due partly to the ease 
with which the sounds may be combined with others, and partly 
to the many words which are therefore similar except for the 
presence or absence of the sounds. 

In cases of persistent insertion of the r and / sounds, we gave 
drills on lists of words which were alike except for the presence of 
y and /. A list of words illustrating the presence or absence of r 
is as follows: 


tack, track dug, drug 

tap, trap tuck, truck 
camp, cramp bake, brake 
tick, trick fame, frame 
dip, drip dive, drive, etc. 


A list of words illustrating the presence or absence of / is as fol- 
lows: 


back, black sip, slip 

cap, clap fit, flit 

fat, flat cub, club 

pan, plan gaze, glaze 
sit, slit side, slide, etc. 


A preliminary drill was given to train the child to listen for the 
ry or! sound. The words of thes list, for example, were printed on 
cards and mixed so that the words with and without r did not 
appear in a regular sequence. The teacher read the word on the 
first card in the pack; the child listened but did not see the card. 
He then indicated whether or not he thought the word contained 
the r sound. The card was given to him to check his response by 
seeing whether the letter r was actually present. When the child 
was able to choose, from hearing the words, those which contained 
the r, he was given the pack of cards to read, and a score was kept 
of the number of words correctly given at each trial until the list 
could be given without error. The same method was used for the 
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insertion of /, or any special sound or syllable which the individual 
inserted. Typical lists of frequently confused words follow: 


long, along wet, went 
round, around hut, hunt, etc. 
go, ago puss, pussy 
way, away, etc. wind, windy 
farm, farming sun, sunny 
run, running pup, puppy, etc. 
go, going sand, stand 
come, coming, etc. sick, stick 

bad, band sill, still 

pod, pond sore, store 

bed, bend sack, stack, etc. 


In cases where the insertion was due to a previous error which 
altered the meaning so that a plural noun was indicated, or a 
change of verb form was necessary, no special drill was given for 
the insertion of the -s or -ing, -ed, etc. The correction of the pre- 
vious error was found to eliminate automatically those inser- 
tions due to mistaken meaning. 

Omission of sounds.—Among the causes for the omission of 
sounds are: speech defects of sound omissions; difficulty in dis- 
crimination of complex visual patterns so that the child recog- 
nizes a smaller unit within a word and omits the rest of the word; 
overstress of speed so that the child skims the text omitting end- 
ings and parts of words. 

Often the omission of sounds was corrected simultaneously with 
vowel and consonant errors by the sounding-tracing method. Lit- 
tle opportunity for omission of sounds Is given by this method as 
the articulation continues simultaneously with the tracing until 
the end of the word is reached. 

Omission of sounds due to speech defects were treated by giving 
speech-training in conjunction with the remedial-reading instruc- 
tion. The children who said ‘‘tan up” for “stand up,” for example, 
in the process of speech correction learned to articulate the sound 
blends and could be taught thereafter to apply the blends to read- 
ing, by the sounding-tracing method. 

The children who selected only a small portion of the word in 
reading and seemed oblivious to the other parts of the word pat- 
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tern were given drills in dividing words into small, easily handled 
units, such as syllables in polysyllabic words, or such as the iso- 
lated sound units in monosyllabic words. The small portions of 
the word were then combined to make the complete word. 

In cases in which the child’s omissions seemed caused by undue 
pressure for speed, we encouraged a slower rate of reading for a 
while, until accuracy was obtained. 

Substitution of words.-Substitutions of words having no simi- 
larity to the text, except probably a logical one, seemed to result 
in cases in which the child had no method of word analysis but 
simply made up a story of his own from the pictures in the book, 
or by filling in the meaning from one or two recognized words. 
The use of context in identifying new words is a valuable method, 
and some substitution indicates that the child is thinking of the 
meaning of the story. Context cannot be used successfully as a 
method of word-recognition, however, unless the child can recog- 
nize correctly the majority of the words of the sentence. In cases 
where the child can recognize only one or two words in the sen- 
tence, the context is so fragmentary that it is almost impossible to 
complete the sentence by a logical process. As an illustration take 
the following sample in which unknown words are left blank: 

Text: A boy had a dog. 

‘The dog ran into the woods. 
Meaning 

may be 

obtained 

from 


context: A boy 
The dog ran 


a dog. 





the woods. 





Context 
too fragmentary 
to obtain 
meaning: A 
The 











ran the 











Many of our children, whose reading vocabulary limited their 
contextual cues to the extent of the last example, tned consci- 
entiously to fill in the unknown words with meaningful substitu- 
tions. 
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To correct excessive substitution, we gave the child easier read- 
ing material, if possible, until the number of substitutions was 
automatically reduced by increasing the context of recognized 
words. If the child’s vocabulary was not adequate for him to read 
any available books without excessive substitution, we built up 
his reading vocabulary by the previously described methods, and 
gave him phonetic stories to read. 

Repetition of words.—Repetition often resulted from other er- 
rors which disrupted the meaning of the passage, so that the child 
re-read a portion of the text in an attempt to discover the error. 
Repetition sometimes was habitual without relationship to errors. 
At other times repetition occurred with excessive reversals and, 
in itself, seemed to be a type of regressive movement. Repetition 
sometimes appeared to be a device to gain time in the case of 
words which were not immediately recognized. For example: 


Text: The dog ran into the woods. 
Read: The dog ran into the, ah, into the, ah, the, into the, etc. 


Excessive repetition was analyzed to determine which of the 
foregoing causes seemed to be present in the individual’s case. In 
cases in which other disrupting errors caused the repetition, no 
specific drill was given as the repetition automatically decreased 
with the remedial treatment of the other excessive errors. In cases 
in which repetition was habitual, we tried to make the habit con- 
spicuous to the child so that he could avoid it knowingly. A good 
drill for overcoming habitual repetition was concert reading of 
teacher and child. As the teacher and child read the passage slow- 
ly aloud together, the teacher’s voice continued to the following 
words, while the child’s voice repeated parts of the text. The 
child's repetitions, therefore, caused an unpleasant discord or jar 
in the concert reading. This method seemed effective in eliminat- 
ing the repetition as the child was immediately aware of the dis- 
cord and tried to avoid it. After a period of simultaneous reading 
the child read a passage alone. Repetitions were counted, and the 
child attempted to reduce the number from day to day. 

Repetitions which accompanied reversals were often eliminated 
by the process of manual guidance in the direction of reading. 
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Repetitions occurring as a stall for time to recognize unknown 
words were eliminated by giving the child a method of word 
analysis so that the unknown word could be attacked. 

Addition of words.—Addition of words, such as adjectives be- 
fore nouns, adverbs inserted with a verb, sentences joined by con- 
junctions, etc., often did not seriously disrupt the meaning of the 
text. Such insertion seemed to result in cases where the child was 
fully aware of the meaning and was adding to the content from 
his own knowledge. We did not attempt to overcome the addi- 
tions which were present when the child was reading fluently and 
with comprehension. When the meaning was confused because of 
insertions of words, however, we gave drill to prevent the inser- 
tions by typewriting the sentence twice, once as given in the text, 
and again as given by the child. The child read both sentences 
and was asked to point out the difference in words and in meaning. 
Addition of words was found to be the least differentiating of any 
of the error-types in separating the good and poor readers. 

Omission of words.—Omission of words often occurred as a re- 
sult of an attempt at speed. In cases of excessive word-omissions, 
a slower rate of reading was found to be helpful in eliminating the 
error. The word-omissions were not considered important or to 
require remedial instruction when the meaning was not disrupted 
and answers to questions dealing with content could be given ac- 
curately. Superior, fluent readers tend to omit words which do 
not contribute greatly to content. When words were omitted ir- 
respective of meaning, however, special drills were given to over- 
come the errors. The concert-reading method described for over- 
coming repetition was found to assist greatly in eliminating the 
errors of word-omission. 

Line-skipping was considered a serious type of word-omission, 
and remedial methods were directed to overcome the tendency 
whenever it occurred. In cases where the child did not discover 
the error through the break in the meaning, we re-wrote stories on 
a typewriter with wide spaces between lines. The spaces were‘ 
gradually reduced to the usual amount. We also found it helpful 
for the child to draw lines with a pencil under the lines of print as 
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he read typewritten stories. He was therefore able to see plainly 
which line he had already read on his return sweep to the next line. 


The remedial methods as here described were modified to meet 
the needs of each individual. A child who could read with second- 
or third-grade achievement did not need to be presented with all 
the drills given to the total non-readers. The lists of drill words 
in such cases were modified to give a specific attack at the child’s 
errors. In order to obtain the drill lists of words, we tabulated the 
child’s reading errors in the book selected. About ten minutes 
daily spent in recording the errors as the child read aloud gave a 
valuable source of words. The words missed and the child’s mis- 
pronunciations were both recorded. The words were then printed 
with a rubber-stamp outfit on cards and the cards were sorted into 
lists illustrating the various steps of procedure—short vowels, long 
vowels, consonants, reversed words, sound-additions, etc. The 
words were then learned by the sounding-tracing method until 
the cards could be read easily, first by sounding the words, later 
by sight. By this method the drill lists were made directly from 
the child’s own errors. Although the method was somewhat labo- 
rious, the results paid for the time spent since the child directly 
attacked the very words which he could not read and which were 
needed in the vocabulary of the book attempted. 

The choice of books was an important part of the remedial 
program. The book selected for each child was graded at the level 
of his reading achievement. For example, an eighth-grade boy 
who read with third-grade achievement was given a book of third- 
grade difficulty. It was not always easy to find books of suitable 
subject matter for older children of limited reading vocabulary. 
A search was made through libraries, and the most appropriate 
books selected with reference to the child’s interests. For the 
children who could not read from primers, we wrote our own 
phonetic stories as previously described, using the vocabulary of 
the drill lists. 

In remedial instruction we found the following materials help- 
ful: a typewriter (with giant primer type), a rubber-stamp outfit 
containing both capitals and lower-case letters, reams of scratch 
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paper for word-tracing, old primers which could be cut up and in 
which the children could draw lines and trace words with pencil, 
magazines from which to cut pictures, and a library of children’s 
books. 

At all times in the remedial work we checked the child’s com- 
prehension of the material read, by questions and corrective de- 
vices. Although our methods stressed the mechanics of word-rec- 
ognition, we utilized the recognition of words, not as an end in 
itself, but as a means to accomplish the final goal of reading, L.e., 
the comprehension of meaning. Our reading defect cases, as indi- 
cated by their reading indices, were children who had mental ages, 
chronological maturity, and arithmetic achievement in advance 
of their reading achievement. The majority of the children, given 
the mechanics of reading, could get the meaning of the passage 
with little difficulty. Often we had to define the words in the 
word lists. The children who had not been able to read usually pos- 
sessed inferior vocabularies and used simple, incomplete, or brief 
sentences. Any obscurity in the meaning of the text was always 
explained carefully to the child. Usually comprehension of the 
text developed with practice in reading as the child progressed 
from the simple to the harder books. In cases of specific difficulty 
with comprehension, in spite of adequate mechanics, we gave 
many drills, devised to increase vocabulary and language usage. 
We had the child list synonyms, or opposites, re-write sentences, 
using totally different words to express the same thought, etc. 
We gave drills in having the child dictate stories from pictures and 
then read the story after it had been typewnitten in both easy and 
difficult versions. We constantly devised ways of utilizing, in 
meaningful and purposive channels, the words which the child 
learned to recognize by the motor methods. The work, as here 
described, has as its goal the development of the ability ultimately 
to read, as does a normal] reader, comprehendingly, accurately, 
pleasurably, and with as little effort as possible. The mechanical 
steps are inserted only as a possible means to this end for those 
children who deviate constitutionally or functionally in such a 
way as to fail to learn to read by less laborious methods. That, 
in a large number of cases, we actually achieved the goal will be 
demonstrated in the following chapter. 


CHAPTER VII 


REMEDIAL INSTRUCTION IN READING: 
RESULTS 


Two hundred and thirty-five children have received varying 
amounts of remedial instruction in reading according to the meth- 
ods outlined in the previous chapter. The children were divided 
into groups which will be described in turn, with the conditions 
and results of the treatment. 

Group A consists of eighty-nine children who received training 
under close supervision. Thirty-five adults gave the instruction, 
each adult working with several cases individually. In addition 
to the writer’s laboratory assistants, the adults consisted of psy- 
chologists, principals and supervisors of schools, graduate stu- 
dents in universities, vocational advisers, and special teachers of 
reading. Many of these persons worked directly with the particu- 
lar children whom they had referred to the clinic, and were inter- 
ested in the experiment because of its bearing on their own fields 
of service. Others volunteered to assist in the experiment in order 
to enlarge their experience with children having special disabil- 
ities. All the teachers followed the directions for the remedial 
methods carefully and carried on the treatment either at the 
laboratories of the Institute for Juvenile Research under frequent 
observation or at their own schools, returning to the laboratories 
for repeated conferences and demonstration lessons. The work 
done with children of Group A was therefore intensive, carefully 
controlled, and done by persons of superior training and back- 
ground. In these cases the remedial work was given usually in 
hour or half-hour sittings at regular intervals. 

Group B consists of fifty children who received remedial in- 
struction in reading at their schools from their teachers. Each 
child’s teacher was invited to come to the Institute for Juvenile 
Research and have a conference to discuss findings in the diag- 
nostic reading tests. The teachers who were interested responded 
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to the invitation. The child’s reading disability was then ex- 
plained to the teacher and suggestions for the remedial instruction 
were made. Many of the teachers had been helping the children 
with reading but were at a loss as to how to proceed and were glad 
to receive specific suggestions. Fifty of the teachers who came for 
the conferences volunteered to give the suggested remedial train- 
ing as systematically as possible, helping the child before or after 
school, or during free periods. It was not always possible to con- 
trol carefully the work done by these fifty teachers as some of them 
could not return for more than one or two conferences, and others 
found it impossible to follow any regular schedule of teaching. 
The remedial work done with Group B, therefore, was not so in- 
tensive as that of Group A, and was subjected to a greater variety 
of disrupting influences. The teachers who volunteered to do the 
special work were, as a whole, conscientious in applying the meth- 
ods and were probably somewhat superior to unselected teachers, 
as evidenced by their interest and enthusiasm in a teaching proj- 
ect which required time and effort outside of their daily program. 
The remedial work with Group B was usually given in fifteen,- 
twenty-, or thirty-minute sittings at varying periods. 

Group C consists of fifty children who received no remedial in- 
struction in reading. They were recalled to the Institute for Juve- 
nile Research and retested after periods of time comparable with 
Groups A and B, in order to determine the progress made by 
reading-disability cases during ordinary school instruction with- 
out specific treatment. Group C, therefore, gives a basis for the 
comparison of the effectiveness of the remedial-reading instruc- 
tion with ordinary school instruction in cases of reading disability. 

The results of the tests and retests of Groups A, B, and C are 
given in Tables XXX, XXXIJI, and XXXII. The tables show the 
children’s ages, intelligence quotients, reading achievements and 
reading indices, at the first and last tests, the number of months 
elapsing between examinations and the approximate number of 
hours of remedial instruction as determined from the teachers’ re- 
ports. Each item was averaged for the three groups, and also for 
three intelligence divisions of each group, superior, average, and 
inferior. An inspection of the tables shows that Groups A and B 
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made a decided increase in reading achievement and in reading 
index during the period of remedial instruction. Group C, which 
received no training, however, made very little progress, showing 
an average gain of 0.14 year in eight months, a gain which may 
represent only a chance variation or possible practice effect on 
the test. Group C not only failed to advance in reading index, 
but suffered a loss of several points. It appears from these data 
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that children who have difficulty in learning to read do not usually 
overcome the difficulty under ordinary school instruction but are 
able to make normal and accelerated progress under special meth- 
ods adapted to their difficulties. The thfee groups of children 
were very similar in their initial reading indices before the reme- 
dial instruction. 
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READING ACHIEVEMENT; 





C.A.aT| Stan- | AVERAGE oF Four Tests Reapine INDEX Monrus 
CasE DaTEOF| ForpD- |_ FROM 
Frrst | Binet First 
Test | 1.Q. | First | Last | Years | First | Last | Points |T Last 
Test Test | Gained| Test Test | Gained | TEST 
AV Sirs heeds 11-4 | 98 3:8| 41 |+0.3 | 0 67 | 0.71 |+0.04 4 
42.... ...-1 7-6 | 100 1.1 1.4]/+ .3 .46 .39 |—- .07 16 
Asp awiewasess 11-8 | 93 2.3 | 2.8 i+ .5 .49 46 |—- .03 | 13 
44... .  ....] I-10} go 4.6} 4.8 |+ .2 85 75 |—- .10 6 
ASrw eae 2c 10-8 | 87 1.g| 1.8|— .x 41 .40 |— .OI 2 
5 II-I | 9! 1.8] r.git .1 .55 .§6 |+ .o1 12 
47.... .  ...] 13-10] 100 4.9} 5.7 j}+ .8 60 | .62 |+ .02 9 
48..... 2...) OB 72 1.7 1.8 |+ .1 .55 .50 |+ .o1 6 
49... . ..--} Q-O | 107 2.4) 3.01+ .6 .63 .65 |+ .02 | 13 
BO <iateouas 13-7 | 9! 5-5| 5-5| 0010.71 | 0 70 |—oor] 10 
Mean of all 
cases (N 
=50)....] 10-5 | 1.5} 2.41] 2.55|/+0 14] 0.554] 0 514/—0.040] 8 2 
Mean of 
cases hav- 
ing I.Q.’s 
of 110 or 
above (N 
=5)..... 7-8 | 115 6] 1 58; 1 58} .oof .574] .485| .o89| 5.2 
Mean of 
cases hav- 
ing 1.Q.’s 
of go~109 
(N= 28) .| 10-4 | 96 8) 2.77) 2.97) .20} 592) .561] .031) 8 3 
Mean of 
cases hav- 
ing 1.Q.’s 
of belowgo 


(N=17) | 11-4] 77 0} 2.07] 2.15|+0 O8] o 485) 0.444/-0 041} 8 8 


aaa ee ae eee A me cir OR 








The success of the remedial methods by various criteria of prog- 
ress is shown in Table XXXIII. 

As judged by the criterion of the reading index, the remedial 
work was successful in bringing 36 per cent of Group A and 14 per 
cent of Group B up to standard, or borderline standard, for the 
children’s expectancies. The criterion of bringing the child’s read- 
ing index up to standard is a very difficult one to meet, but one 
which, in every case accomplished, has made a profound improve- 
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ment in the child’s educational adjustment and has resulted in 
marked increase in his personal happiness. 


TABLE XXXIII 


COMPARISON OF Groups A, B, AND C BY VARIOUS 
CRITERIA OF PROGRESS IN READING 


Group 
Groups RECEIVING REMEDIAL | REcEIVING No 
Crirerta or Procress In READING INSTRUCTION oes 
A, N =89 B, N=5s0 C, N=50 
Frequency 
Number of years’ gain in reading 
achievement: 
O30: 10 Oy Fit ice eat eee ee ee 2 7 41 
Or: ALO O29 ioc.) Osea e nk OO ee 17 17 
O50 101s ct oie sites you tees 40 26 2 
baa 0g 8 ie ea eee et eee eT a 14 CO. devas aeeans 
RA NOR Wit oa ete ait aren een 6 Fo Aesaltes oxtee an 
Se LO ZO awd wince -eah gone ah serait eo ae a Va ae nae dod oe 
BIOUO DF ine ue estas pews \ ne ee ee ree ore ra eer 
QR AOR Pere aenn gccaiwe ataes B- Wel ae se cee alate eta 
Number of points’ gain in reading index: 
90 (0 Eads eis Beh ee eA eee ee. Loner ees 8 
IO LOM 1s sg Foie Ah ae ems le ales seh eee 4 25 
OtO4 Oo seco eves tenn oe rew 18 18 17 
+roto +19 ......... cee eee ee 35 nD eee re er re 
+20 to $29............ 00008. 20 OO Weta teas 
+30 to $39.0... eee 9 | ae eres 
$40 tO 49... cee ee eee 3 Ms ees es oe eee ese 
+50 tO +50... ees DB, ht Stee aunt Se eaters, aera es 
+60 to +6y .. 2 oo. eee ee DE ads ae beatae et anes Bateae 
Per Cent 
Cases making accelerated progress in 
POAGING jesse en arateran es 93 52 ° 
Cases making normal progress in reading 5 14 4 
Cases making retarded progress in read- 
NG ccAoe et ewes, Geimeaaat ; 2 34 96 
Cases brought up to standard or border- 
line standard in reading index (i.e., 
above 0.80).......... ccc cee ees 36 14 2 


As judged by the criterion of accelerated progress in reading, 
i.e., more than one month’s progress for one month’s training, the 
remedial work was successful in 93 per cent of the cases in Group A 
and 52 per cent of the cases in Group B. It is probable that with 
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continued remedial instruction the children who show accelerated 
progress in reading will ultimately reach the standard reading 
index. For example, an eighth-grade boy of average intelligence 
who reads with third-grade achievement may gain a year in read- 
ing in two months’ time, thereby showing accelerated progress, 
and still have a reading index far below standard. The remedial 
work in such cases must be given for a prolonged period of time 
in order to bring the reading index up to standard. We are con- 
tinuing the remedial work with as many such cases as possible. 
The children who made accelerated progress in reading during 
remedial work usually showed an improvement in their educa- 
tional adjustments and in personality and behavior even though 
not yet up to grade in reading. Only two of the eighty-nine chil 
dren of Group A, or approximately 2 per cent, failed to make ac- 
celerated or normal progress in reading under remedial instruction. 
These two cases were analyzed carefully in order to determine 
why the remedial work was not so successful as with the other 
cases. 

Case 15, who gained one-half year in reading after forty hours’ 
work spread over nineteen months’ time, was a boy who pre- 
sented a severe behavior problem, characterized by infantile 
temper tantrums, crying, resistance, incorrigibility, and threat- 
ened expulsion from school. ‘The psychologist who worked with 
the child gave the following report at the time of the last retest: 

The improvement in reading is regarded as encouraging in view of the 
severity of the reading disability (reading index 0.22) and of the patient’s 
behavior difficulties. For each hour devoted to the patient, only a small pro- 
portion actually went toward the reading work. The amount of improve- 
ment is therefore good in proportion to the hours spent, even though the 
lessons were scattered over a number of months. There is sufficient proof 
that the patient can learn to read by these methods: Formerly he had been 
in school five years and made no progress, whereas now, in a course of forty 
hours which equals only about two months of school work, he has made a 
half-year’s gain. So far the training has been, of necessity, directed toward 
obtaining the boy’s co-operation. There has been a great change in the 
patient although he is still difficult to work with. He now shows definite 
interest in learning to read. He shows satisfaction in being able to read simple 


words and sentences. He is often able to sit quietly from half an hour to an 
hour, making only a few attempts to divert the conversation from the read- 
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ing work. He is still variable in performance. On some days he is not able 
to work for more than ten minutes without becoming stubborn, irritable, 
and restless, while on other days, if not too much is demanded of him, he 
remains co-operative throughout an hour’s period. The remedial instruction 
has been an interesting trial in motivating and teaching as difficult a case of 
combined reading disability and behavior disorder as has been known to the 
Institute. 

Case 80 was a child of backward intelligence who made one-half 
year’s progress in twelve hours of remedial work in the course of 
twelve months’ time. His improvement in reading was very good 
for the number of hours’ work spent with him, but we were unable 
to arrange a steady, continuous program, so that the training was 
irregular and averaged only one hour’s treatment a month. In his 
case the failure to make normal or accelerated progress in reading 
was due to our inability to provide an adequate program. 

The children in Group B, although not receiving the intensive 
work done in Group A, showed a good measure of success. Sixty- 
six per cent of them made normal or accelerated progress 
under the remedial instruction. The seventeen cases who failed to 
make normal progress were found to consist of (1) children whose 
reading disabilities were complicated by behavior problems which 
the teachers were not able to control; (2) children who were given 
so few hours or treatment so irregular as to time that one would 
not reasonably expect much progress; and (3) children who were 
of inferior intelligence and were regarded by the teachers as un- 
likely to improve, an attitude which inhibited the teacher’s results 
with the child. We found it much easier to obtain the teacher’s 
co-operation in the cases of superior and average intelligence than 
in the cases of dull or inferior intelligence. 

The results of the remedial work are shown graphically in Fig- 
ures 35, 36, and 37. Figure 35 shows a comparison of the distnibu- 
tions of reading indices of Groups A and C at the first and last 
tests; the groups have very similar distributions and means at the 
initial tests. After remedial instruction Group A changed marked- 
ly and progressed toward the normal! distribution of indices of un- 
selected school children. Group C, which received no remedial 
work, remained at practically the same, or slightly lower, position 
on the scale of reading indices. 
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Months from First to Last Test 
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Number of Grades Progress in Reading 
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Hours of Treatment 


Fre. 37 
Group A received intensive remedial instruction 
» B 5s moderate 7 _ 
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FiG. 36.—Rates of progress in reading for month's treatment 
Fic. 37.—Rates of progress in reading for hour’s treatment 
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Figure 36 represents the rates of improvement in reading in the 
three intelligence subdivisions of Groups A, B, and C. The gain 
in reading achievement is plotted against the number of months 
elapsing between the initial and final tests. The superiority of 
Group A over Group B, and of Groups A and B over Group C, is 
clearly indicated. Figure 37 represents the rates of improvement 
in reading in the three intelligence subdivisions of Groups A and 
B, by plotting the gain in reading achievement against the number 
of hours of remedial treatment. 

In Figure 37 the superiority of Group A over Group B disap- 
pears in the rates of progress, except for the low intelligence- 
quotient classification. It appears that the greater percentage of 
successes in the remedial work in Group A is due primarily to the 
greater number of hours spent in the training. Had the teachers 
of Group B spent the amount of time in the work given by the 
teachers of Group A, it is probable that the percentages of suc- 
cesses obtained in Group B would have been more nearly similar to 
those of Group A. 

Besides the remedial reading work, controlled from the labora- 
tories of the Institute for Juvenile Research, we co-operated with 
two cities in an experiment conducted in the public schools. 

City A is a progressive community near Chicago. At the in- 
vitation of the superintendent of schools and the department of 
educational council, we conducted an experiment to determine the 
amount of progress which could be made in reading under school 
conditions. Fifteen children having severe reading disabilities 
were selected for the study, and were given the series of intelli- 
gence and diagnostic reading tests. Fifteen teachers were then 
chosen from a number of volunteers and each teacher was as- 
signed to one of the children. Each teacher gave the training to 
her case individually at regular periods during two months. A 
demonstration lesson was given at the beginning of the experi- 
ment to show the exact procedures to be used with the children. 
The fifteen teachers then met weekly for a course of five confer- 
ences on reading disabilities and remedial methods. Lectures were 
planned to cover the types of problems found in the fifteen chil- 
dren, illustrative material was selected from the cases under treat- 
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ment, and at the end of each lecture a general discussion followed 
in which the teachers asked questions regarding their difficulties 
in the application of the remedial methods and received additional 
suggestions. At the end of two months the children were re-exam- 
ined and their progress determined. The results of the experiment 
are tabulated in Table XXXIV, which shows that an average gain 
in reading of 0.67 year was obtained by the fifteen children in two 
months’ remedial work. 
TABLE XXXIV 
EXPERIMENT IN REMEDIAL READING IN City A 


READING ACHIEVEMENT; AVERAGE 


ohare or Four Tests peEnOX: 
Casg C.A. GRADE 2 OS ee oun 
8 

Test | ‘Test | Gained | MENT 
| eee oe 1I-7 4 100 2.0 3.1 +1.1 20 
Pesiace Seek II-4 5 97 3-7 4-7 1.0 13 
Bea: 11-8 4 03 2.2 2.8 o 6 14 
4... 11-0 6 go 4.6 5.0 0.4 13 
Sa: 11-2 5 gt 3.2 4.3 1.1 10 
6... 10-8 3 87 17 1.8 O.1 8 
ye 10-7 2 QI | 2.6 0.9 8 
8... 10-3 4 88 2.3 2.8 0.5 14 
9... 8-4 2 110 1.1 1.5 0.4 16 
10... 11-8 6 109 4.3 4 8 0.5 22 
0 eee re 8-0 I I1I 1.1 1.5 0.4 9 
V2 11-8 4 94 3.0 4.0 1.0 20 
PSie hoes hacks 9-3 3 72 1.2 1.7 0.5 14 
14... 12-8 6 88 3.2 4.0 0.8 12 
WGusideww aes 12-10 7 gr 4.0 48 | +0.8 15 

Mean 10-10 4 94.13] 2 62 3 29 | +0 67 13.8 


In City B, another community near Chicago, a second experi- 
ment was conducted at the invitation of the superintendent of 
schools and the director of the department of methods and re- 
search. The remedial work was confined to the teachers of the 
primary grades, who were invited to a conference on remedial 
reading. 

The general problem and nature of the research were discussed 
at this conference and the remedial methods were described. 
Seventy-six teachers volunteered to assist in the experiment. Of 
these, thirty teachers were chosen to do the remedial training. The 
group was limited to allow free discussion. 
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The children were selected as a result of a survey of reading 
which had just been completed in the primary grades. All the 
children had been given the three Gates Primary Reading Tests, 
Gray’s Oral Reading Check Tests, and the Pintner Cunningham 
or Otis Primary Intelligence Test. The scores on the reading tests 
were transcribed into grade units, and were ranked in each class, 
beginning with the highest and ending with the lowest scores. The 
children finally chosen for the remedial work were the brightest 
poor readers in their classes as judged by their intelligence quo- 
tients, on the one hand, and the ranking of the reading tests, on 
the other. Since the experiment was conducted in the spring, the 
grade standards for each class were above the usual standards. 

Each teacher was assigned to a child by the supervisor. The 
teachers were assigned the children whom they had previously 
failed to teach to read, providing there was no undesirable emo- 
tional reaction between teacher and child. In this way the teacher 
was able to compare the progress under the special methods with 
previous progress under ordinary instruction. In cases of unde- 
sirable emotional reactions between teacher and child, the child 
was assigned to another teacher. 

The teachers met for five conferences during the period of reme- 
dial instruction. At the first conference the method of analyzing 
errors was described and the teachers were asked to make a tabu- 
lation of the oral reading errors of the children whom they were 
assigned to train. On the basis of their tabulations the child’s 
outstanding errors were determined and the methods of remedial 
instruction for the various error-types were described. Between 
conferences the supervisor visited each teacher and further 
checked the remedial work to correct any difficulties which the 
teacher encountered in following directions. At each succeeding 
conference the problems were discussed and methods amplified. 

After five weeks’ intensive training, during which time each 
child received twenty to thirty minutes daily, or several times 
weekly, the children were recalled for retests. The three Gates 
Primary Tests and Gray’s Oral Check Tests were repeated, using 
alternate forms to avoid practice effect. The results of the tests 
are given in Table XXXV, which shows that an average gain of 
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0.81 year’s achievement in reading resulted from the five weeks’ 
training of the thirty cases. 

In the former experiments remedial methods were applied in- 
dividually. Another experiment was made in which the instruc- 


TABLE XXXV 


EXPERIMENT IN REMEDIAL READING IN City B 


a eee eermeree a nomneeee a: 


a ee a 9 eae Ee eT eee 





PINTNER |READING ACHI¥VEMENT; AVERAGE 








CUNNING- oF Four Tests APPROXI- 

Case CA. Gaape: {| ee eee! 
MARY Test| First Last Years Work 

1Q. Test Test Gained 

Data ete wee 9-3 2 124 21 28 +0.7 15 
Deeg weaira seca 10-1 3 121 19 3 3 I 4 8 
. ae eee 7-10 2 116 2.5 34 Oo 9 8 
4.. 7-10 2 104 I 7 28 I J 14 
eee eee 8-6 3 112 3 2 34 0.2 10 
6... 7-2 2 115 17 28 I 1 13 
y ee eee 7-10 2 11g 1.5 24 09 15 
ee 8-6 3 117 25 37 1,2 7 
Oc Sinker 8-6 3 109g 29 3.0 07 10 
NOs sy agia ws 0-10 2 127 2 2 34 I 2 15 
|S See ee ee 9-3 4 116 4 2 60 1.8 8 
12. 6-9 1 124 IQ 3 2 I 3 12 
13... 8-1 2 Q2 3 2 35 oO 3 7 
14... Q-2 2 88 2.6 3 2 °o 6 7 
Gs fare 7-7 2 120 21 30 09 7 
FO sys baie Ge k 7-8 2 114 1 7 2.3 °o 0 7 
BT eaten Geb ce 7-2 2 118 1 9g 2 2 O 3 10 
18. 7-5 2 122 I 5 22 0.7 12 
1Q . 8-8 2 123 21 31 10 14 
20: yas 7-11 2 131 31 3 5 Oo 4 7 
> Serene ear 7-7 2 115 22 3.1 09 0 
22ers e. wry ated 0-7 1 125 I 4 IQ 0 5 7 
bere eee 8-5 2 100 17 20 Oo 3 7 
24. 7-0 2 108 22 3 3 I 1 14 
25. 7-3 2 117 I 5 1 9 0.4 ‘| 
205 aih0ss coe 7-6 2 117 1.6 IQ oO 3 7 
Ly ee ae ae ere 7-2 2 121 1.7 29 I 2 14 
r ), rere eee 7-6 2 III 1.8 30 1.2 14 
29.. Q-2 3 107 19 2.6 o7 10 
eae nes 8-1 3 87 29 35 +o 6 10 

Mean.. 7-10 2 114 2 2 18 | 2 99 | +o 81 10 I 








tion was given to a number of children meeting in small groups. 
Forty-one children who had severe reading disabilities were se- 
lected from all grades in City B. The children were grouped into 
small classes which met with a trained teacher two or three times 
a week, for thirty- or forty-minute periods. The children remained 
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in their classrooms at other times, but were excused to attend the 
special classes. Diagnostic tests were given to each child, and the 
grouping of the children was arranged to place together as nearly 
as possible those who had reached similar stages of reading 
achievement and who showed similar types of errors. The results 
of the experiment are shown in Table XXXVI, which indicates 
that the groups made an average gain of 0.7 year for the younger 
children and 1.5 years for the older children in two months’ time. 

A second experiment in giving remedial instruction to small 
groups of children was made at a special school for truant chil- 
dren. Ten boys whose I.Q.’s ranged from 71 to 99, whose ages 
ranged from eleven to sixteen, and who were severely retarded in 
reading, were selected for the experiment by the school psycholo- 
gist. ‘The remedial treatment was given in five-member groups, 
meeting daily for three months. At the end of the period the ten 
boys made an average gain of one year in reading. Individual 
gains ranged from 0.3 to 1.9 years. An extract from the psycholo- 
gist’s report follows: 

As an example of the change in the boys’ attitude brought about by the 
remedial reading class, the following is worthy of notice. Four boys who had 
been adjudged as eighth-grade graduation material, except for their handi- 
cap in reading, refused the graduation certificate which was offered to them 
in June because they wanted to keep on working with their reading until 
the end of August. These boys, who had been truants in former schools, 
were now supplicants for the privilege of attending school during the hot 
months of July and August in order to continue their work in the reading 
class. 


The results of the remedial work may be summarized as fol- 
lows: 

Two hundred and thirty-five children were given remedial 
training by one hundred and thirty-one teachers. Progress in 
reading was made in a large percentage of the cases studied, not 
only when the children were trained under carefully controlled 
laboratory conditions, but also under conditions possible in public 
schools. Progress in reading was made under individual instruc- 
tion and also in small groups of children selected for similarity of 
achievements and errors. 
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TABLE XXXVI 


EXPERIMENT IN GrouP INSTRUCTION IN REMEDIAL 
READING IN City B 


Group 


Advanced: 


Sec. I. 


Intermediate: 


Sec. I. 


Sec. IT 


Case 


= OO OO~N AnA GD BH 
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= 


C.A. AT 
DATE or 
First 
TEstT 


GRADE 


READING ACHIEVEMENT; 
Orts | AVERAGE or Four TEstTs 
Group 
TEST 
1.Q. First Last | Years 
Test Test | Gained 


82 §.2] 6.4 | +1.2 
102 §-3| 5-9 0.6 
88 4.7| 7.1 2.4 
88 5.41 7.7 2.3 
96 6.1 | 8.4 2.3 
108 5.9] 7.7 1.8 
82 4.6} 6.4 1 8 
69 4.6] §.4 0.8 
go 5-1 | 7.5 2.4 
88 4.7] 5.2 O. 
go §.2} 5.7 O. 
75 5.4 | 6.1 o7 
77 4.1{ 5.8 1.7 
88 6.0/ 7.1 | +11 
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Tie 
DEVOTED TO 
Group 
INSTRUCTION 


2 months 
16 hours 


6 weeks 


een ee we oe eo we 


2 months 
16 hours 


. ee © ew ee ee 


2 months 
20 hours 


need | co | EE | oe | eee ceon | eee | ieee | errr 


renee | aarecvasarerernanern | TENE ERNE | emeanenewermenes | KeETntceieenen | aenwvuemtmment-ter | eGR EREA ARE 
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122 2.8] 35] +0.7 
93 27) 35 °o 8 
110 2.6; 2.8 0.2 
83 2.1 | 2.6 0.5 
74 1.4 | 2.1 0.7 
82 1.7 | 2 0.6 


2 months 
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2 months 
16 hours 
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READING ACHIEVEMENT; 


> AT om AVERAGE OF Four TEsTs = Time 
ATE OF ROUP | 
Group CasE First GRADE Test "Gaour 
TEst 1Q. First Last | Years | INSTRUCTION 
Test | Test | Gain 
Sec. ITI I 9 3 go 1.4| 2.4 1.0} 2months 
2 7 2 98 1.2} 1.9 0.7] 20 hours 
3 7 2 90 oe an ae Ge, Ale ccwweeuey 
4 9 3 TIO 1.6] 2.9 | ee 
Secs LV. eck. I 7 2 109 1.0] 1.9 0.9] 2 months 
2 7 2 104 1.2] 1.6 0.4) 20 hours 
3 8 2 98 1.0 | 2.0 120) sone iaaks 
4 | 10 2 04 r.O0/ 1.3 {| $0.3)...  ...... 
Mean.......|...... 8.6] 2.5 | 96.9} 1.6] 2.3 | +0.7| 18.3 
Mean for all 
groups....]...... 11.1] 4.9] 93.4) 3.4] 4-3 | +0 9] 17.3 


The remedial-reading methods were found to be direct and 
readily understood. Public-school teachers learned to apply the 
methods in the course of conferences and demonstration lessons. 

The rate of progress in reading under remedial instruction was 
found to be a function of the child’s intelligence, his age, the num- 
ber of hours spent in training, the number of months during which 
treatment was continued, the severity of the disability, the per- 
sonality and behavior difficulties encountered in applying the re- 
medial training, and the closeness of supervision of the remedial 
techniques. Children and teachers varied greatly with regard to 
these factors. Individual cases were found in which a low intelli- 
gence-quotient child surpassed a high intelligence-quotient child 
in rate of progress, or a few hours’ remedial work brought greater 
progress than many hours, or one teacher mastered the remedial 
techniques more thoroughly in one sitting than another did in 
many sittings. 

The remedial methods, consisting as they did of many methods 
adapted to the specific difficulties of the children, proved success- 
ful with the various types of cases. The children with whom the 
remedial work failed were those whose reading difficulties were 
complicated by behavior disorders which the teachers were unable 
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to control, or those to whom the remedial work was given irregu- 
larly and without persistent, systematic, or sympathetic treat- 
ment. 

We noted a tendency for those teachers who worked with sev- 
eral successive cases to improve in technique of applying the reme- 
dial methods. It is probable that had we used only practiced 
teachers in the remedial work, instead of teachers who learned the 
methods at the same time that they trained the children, the 
progress would have been much greater than that reported here. 
Familiarity with the methods and materials enabled the teacher 
to devote more attention to obtaining rapport with the child and 
to meeting the problems arising in behavior and personality and 
less to mastering the methods. The demonstration of success with 
one case also added to the teacher’s feeling of security and confi- 
dence in training other cases, and made a subtle but effective 
change in her approach to the child. 


CHAPTER VIII 
TYPICAL CASE STUDIES 


Nine cases who received intensive remedial training are pre- 
sented to show the details of progress in reading and its effect 
upon educational adjustment and personality. The cases were se- 
lected from among those who have been studied for a time long 
enough to allow an evaluation of the results of treatment. 


Case 33 (Fig. 38).—Betty (who is also Case 3 of chap. ii) was completing 
the second grade when she was first examined. She had not learned to read 
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Fic. 38.—Case 33, Betty. Reading index, 0.41 to 1.06 


after two years in school, even though her intellectual ability was rated as 
very superior. The results of the remedial instruction are shown in the ac- 
companying tabulation. 


ANALYSIS OF READING DISABILITY 
Betty’s reading errors at the first examination were excessive in vowels, 
reversals, omission of sounds, and refusals. 
Related to her reading disability was a marked awkwardness and slowness 
in movement. She was inferior in physical sports, and generally slow in the 
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co-ordination of movements required in such acts as dressing herself, etc. 
There is no history of neurological illness. She is right-handed and right- 
eyed. She had developed some clever ruses for distracting teacher and 
examiner from asking her to read. When required to read she did so with 
tension, clearing her throat between words and flushing over her errors. 
She had easily memorized the primers in the first grade but could recognize 
few of the isolated words in unfamiliar material. She had difficulty in form- 
ing visual and auditory associations, forming none in the trials given, while 
unselected six-year-old children in the first grade can form seven such asso- 


CASE 33: TEST SCORES BEFORE, DURING, AND 
AFTER TREATMENT 


M Nov. March Sept. ; 
Test Scores sired oe me =e 4 _ 
Cle hee ene neene cies 7-4 7-9 8-1 8-7 8-10 9-5 
WEA ooo Suieasne ln ee rea ee ahes 10-0 | (10-5) | (10-10) | (11-7) | (11-11) | (12-8) 
I.Q. (Stanford-Binet)....... 135 | (135) | (135) | (135) | (135) | (135) 
Gray’s Oral Reading Para- 
RAPS ose easy 1.0 24 3-7 §.2 7.0 8.0 


ORs piave ue data ee 1.6 2.0 3.1 8.8 isk seal her eeeeas 
Wenree Silent Reading Test].......)...... f.......}....00. 4.5 5.5 
Iota Word Test. I 9 3.1 4.0 5.5 Above norms 
Word-Discrimination Test..| 1.2 3.3 4.2 4-9 5 3. | Above 


Stanford Achievement Test 


1H IS OQUING 55d 1. oer Sele DA bee eee a ees ee eed 4.6 5.4 
Fide rae nl Samia 1.4 2.7 3.7 4.8 5.3 6.3 
Ayers Spelling Scale........| 1.0 2.1 2.8 33 4 2 5.1 
Stanford Arithmetic Compu- 

tation Test............. 2.9 3.6 37 4.4 a7 5.4 
Reading index............. 0.41 | 0.68 | 0.86 | 0.96] 1.02 1.06 


ciations. She explained her reading disability by the rationalization, ‘Well, 
I don’t happen to care for reading about little pigs. I wouldn’t mind reading 
about astronomy though.” 


RESULTS OF TREATMENT 


Remedial instruction in reading was given to Betty for approximately 
sixty hours, in thirty-minute periods, several times weekly between May, 
1929, and September, 1930. She was later recalled for examinations to see 
whether or not progress continued without further special work. 

Under the remedial instruction Betty improved 3.4 years in 1.3 years, 
and later added another 1.5 years’ achievement without special work. Her 
reading index improved from 0.41, representing a severe retardation, to 1.06, 
representing high-average accomplishment in reading for her expectancy. 

The improvement in educational adjustment is shown by the fact that, 
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although at the first test she was retarded in reading a year below her age, 
at the last test she was accelerated in reading almost two years above her 
age. The following quotation from a report by her principal gives a good 
summary of the present school adjustment: 

.. I have just been giving the children of our school a series of achievement 
tests as a final check on the year’s work and as a guide in recommendations. I think 
you will be interested to know of the excellent score of Betty . Betty’s educa- 
tional age on the complete Stanford Advanced Examination, Form A, was 11 years 
and 6 months. The whole test depends largely upon reading ability and yet in no 
section was her achievement age under 11. Betty is doing fine, steady, co-operative 
work in school. The children like her..... 


It is noted that Betty’s scores on the reading tests involving speed are 
consistently lower than the scores on the tests that involve accuracy. Her 
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Fic. 39.—Case 34, Dick. Reading index, 0.55 to 1.27 


motor co-ordination remains poor and slowness of movement persists. Even in 
speed of reading, however, Betty is now superior to the standards for her grade. 

Case 34 (Fig. 39).—Dick is a little boy who was six years old at the date 
of the first examination. He had been in the first grade for three months and 
had made no progress in reading. He could not recognize even one of the 
many primer words learned by the other children in the room. He was a 
very unhappy little boy who begged daily not to be sent to school. The previ- 
ous year he had loved kindergarten and had made a good social adjustment. 
He had presented very few problems at home or school until the other chil- 
dren began to read. The results of the remedial instruction are shown in the 
accompanying tabulation. 
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CASE 34: TEST SCORES BEFORE, DURING, 
AND AFTER TREATMENT 


Nov. April Sept. Dec. Feb. June 


Test Scores 1929 1930 1930 1930 1931 1931 

6), Cee ee eer ere tre 6-0 6-5 6-10 7-1 7-3 7-7 

MA eilomnck hae Ge pow kante betes 6-7 (7-0) | (7-6) | (7-9) | (7-11) | (8-4) 

TOs occu seca t panes 110 | (110) | (110) | (110) | (110) | (110) 
Gray’s Oral Reading Para- 

RIADNS siiics eis cisareaateis 1.0 1.0 1.0 1.9 2.6 39 
Haggerty Reading Examina- 

OM cere ins eG eters eo 1.0 1.0 1.5 2.2 2.6 2.6 
Iota Word Test............. 1.0 1.0 1.6 2.6 3.1 3.9 
Word-Discrimination Test....| 1.0 1.0 1.4 2.6 33 4.4 
Pies ee ral hey Ge Tahaits 1.0 1.0 1.4 2.3 2.8 3.7 
Ayers Spelling Scale.......... 1.0 1.0 1.0 2.5 2.5 2.6 
Stanford Arithmetic Computa- 

tion Test................. 1.5 2.0 2.6 2.6 2.5 2.9 

(Extrapolated Scores) 
Reading index............... 0.72 | 0.55 | 0.60 | 0.95 | 1.00] 1.27 


ANALYSIS OF READING DISABILITY 

Dick is left-handed but prefers the right eye in sighting. His attempts at 
reading were characterized by many reversals. He was a spontaneous “‘mir- 
ror-writer.”” He reversed numbers and counted objects by proceeding from 
the right to the left. He was unable to form any of the associations in the 
visual-auditory association test. He tried to identify words by small char- 
acteristics instead of by the large configuration. Thus, every word presented 
which contained the letter i he read as “‘jump,”’ mistaking i for j, and every 
word which contained the letter g he read as “‘girl,’’ regardless of the position 
of the i or g in the word. 

His emotional reactions toward reading were manifested in the test, as he 
hung his head and pushed away all the reading material that was presented. 
Many different methods of approach were tried before his co-operation could 
be obtained. 

RESULTS OF TREATMENT 

It was evident by June that Dick was not learning to read. He was be- 
coming more seriously retarded as the year progressed. His reading index de- 
creased from 0.72 to 0.55. Remedial training by kinesthetic and phonetic 
methods was then begun and continued in daily half-hour periods during 
the summer. By September he could identify the sounds of isolated letters 
could blend them in word-building, and could read simple phonetic stories. 
A quotation from a letter reporting his progress follows: 

Dick has done very well in reading this summer, but it is stil] hard work for him. 
In spite of this fact, he has persisted in taking a lesson each morning. We feel that 
he has progressed considerably. 
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In September he was placed with a teacher who gave further intensive 
remedial work. 


In February an extract from a letter reporting progress states: 


T have most encouraging news of Dick’s progress. The reading lessons, and read- 
ing, have noticeably ceased to be the very hard work that they were last Fall. They 
now have fallen into the category of ordinary tasks. 


In June the final examination showed a total gain of 2.7 years in achieve- 
ment, and an increase of 0.72 points in reading index. Dick’s reading at the 
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Fic. 40.—Case 35, Mary. Reading index, 0.53 to 0.99 


last examination was accelerated for his age. His emotional reaction toward 
reading had changed from dislike to enjoyment. He showed pride in his ac- 
complishment and an unusual perseverance in attack on hard words. He 
would not give up, but successfully worked out many of the longer poly- 
syllabic words in the sixth and seventh paragraphs of Gray’s Oral Reading 
Test. He smiled with an air of confidence and satisfaction when praised for 
his careful work. From an unhappy, apprehensive little boy who felt his 
inferiority keenly, he had changed to a competent child who took satisfac- 
tion in doing his work well, and from a failing pupil who had not learned to 
recognize a single word after several months in school, he had changed to 
a satisfactory pupil, whose achievement was superior for his grade. 

Case 35 (Fig. 40).—Mary is a little girl of average intelligence who was 
repeating the first grade for the third term when she was examined. The re- 
sults of the remedial instruction are shown in the accompanying tabulation. 
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CASE 35: TEST SCORES BEFORE, DURING, 
AND AFTER TREATMENT 





Test Scores Jan. 1931 June 1931 Sept. 1931 
Cee oe opal ned ewan 7-7 8-o 8-3 
|) BY, eee ie winttadly Cacgn ane e nites 7-10 (8-3) (8-5) 
I.Q. (Stanford-Binet)................ 103 (103) (103) 
Gray’s Oral Reading Paragraphs...... 1.0 1.0 3.1 
Haggerty Reading Examination....... 1.0 2.5 3.6 
Iota Word Test...................-. 1.2 3.0 3.8 
Word-Discrimination Test............ 1.0 2.1 3.0 
Average reading grade................ 1.1 2.2 3.3 
Ayers Spelling Scale................. 1.3 2.3 2.1 
Stanford Arithmetic Computation Test 1.5 2.4 2.4 

(Extrapolated Scores) 

Reading index........ 0.0 cece cee e eee 0.53 0.84 0.99 








ANALYSIS OF READING DISABILITY 


Mary’s reading at the first examination was characterized by excessive 
vowel errors, consonant errors, reversals, addition of sounds, omission of 
sounds, and refusals. 

Contributing to the reading disability was an articulatory speech defect 
which consisted of omissions of endings of words and some substitution of 
consonants. The speech defect had previously been a severe one, but the 
child had received speech-training from a specialist during the year in 
kindergarten. Only a slight residual modification of some of the sounds was 
present at the age of seven. She had extreme difficulty in the sound-discrimi- 
nation test, however. Word pairs which were pronounced for her she failed 
to discriminate. ‘Bud, but’’; “dime, dine’; “hunts, huts,” etc., were “just 
alike’’ to her. She also failed to associate visual and auditory symbols readily 
and could not combine sounds in word-building. 

She was a pathetic little girl with an apologetic manner and an inclination 
to weep at any mention of reading or of her school failure. She presented no 
behavior difficulty at school other than timidity. 

She is right-handed but writes equally well with the left hand. There is no 
history of change of handedness. She prefers the left eye in sighting. She 
spontaneously wrote “mirror-writing” during the first year at school. 


RESULTS OF TREATMENT 
Remedial instruction in reading was given in twenty- or thirty-minute 
periods several times weekly. A total of thirty hours of treatment was given 
in all. Mary made a gain of 2.2 years in reading achievement during the 
remedial work and an increase in reading index from 0.53 to 0.99. The latter 
index indicates average reading achievement. 
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On returning to school in September she was placed in the high second 
grade. She was elated over “skipping a grade,” but said anxiously, “Oh, 
I hope I won’t be dumb again!’’ She appears much happier and less timid 
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Fic. 41.—Case 36, Clifford. Reading index, 0.46 to 0.94 


CASE 36: TEST SCORES BEFORE, DURING, 
AND AFTER TREATMENT 





Test Scores Be ee eee a ae ide 
CAvicvardtecceannretiies 8-0 8-4 9-0 9-5 10-7 
MN oa oi eSaaeawrk ee wee eee 8-4 (8-8) (9-5) (9-10) 11-8 
1.Q. (Stanford-Binet)........... 105 (105) | (105) | (105) 111 
Gray’s Oral Reading Paragraphs. . 10 29 29 4.7 5 4 
Haggerty Reading Examination. . I 3 21 PG Moccesa ss avan eee 
Monroe Silent Reading Test.....]........].......-]..--..0.. 3.8 5 2 
Tota Word Test................ 1.8 2.3 3 6 44 5.8 
Word-Discrimination Test ...... 1.4 2 6 3.1 4.2 5 3 
Average reading grade........... 1.4 2.6 3.0 4.3 5.4 
Ayers Spelling Scale............ 1.3 1.5 2.3 3.1 5.7 
Stanford Arithmetic Computation 

VROSliglee tinea ase! ade 2.9 2.6 31 39 4.8 
Reading index.............0005. 0.46 0.81 o 81 0.98 0.94 





than before the remedial work although she still remains at the edge of the 
group, watching rather than participating in social activities. 
Case 36 (Fig. 41).—Clifford is an eight-year-old boy who stutters and who 


has 


many behavior difficulties. When first examined he was antisocial, 
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kicking, biting, hitting other children on the playground, disturbing the 
school by talking excitedly, making faces, running around the room, and 
resisting authority. Outside of school he set fires and was a neighbor- 
hood menace. He terrified persons passing on the street by walking the 
open railing of the front porch of a third-floor apartment. Many of the 
factors in his case antedated the reading disability and were problems for 
psychiatric study. We were interested in attempting remedial instruction, 
however, because of the related speech and reading defects, and because, in 
spite of incorrigible behavior, he had made normal progress in arithmetic. 
Had the reading disability been due only to the behavior disorders, we should 
have expected a general rather than selective retardation in achievements. 
The results of the remedial instruction are shown in the accompanying 
tabulation. 
ANALYSIS OF READING DISABILITY 


Clifford’s errors in reading were excessive only in reversals and repeti- 
tions. He was right-handed but left-eyed. During the mirror-reading test he 
showed no stuttering, although he stuttered profusely in reading without 
the mirror. 

He was able to discriminate the speech sounds and blend them in word- 
building with average facility. 

The time devoted to the reading lesson at school was one which he 
frequently used for the display of his antisocial behavior. 


RESULTS OF TREATMENT 


The remedial instruction in reading was given in two different series: the 
first between November, 1928, and March, 1929; and the second between 
November, 1929, and April, 1930. During the first series of lessons he ad- 
vanced 1.2 years in reading achievement, and made a gain of 0.35 points in 
reading index. During the next eight months without special work, his read- 
ing index remained the same. Under the second series of lessons he pro- 
gressed 1.3 years, and gained 0.17 points in reading index. At the latter 
examination his reading achievement was satisfactory for his expectation. A 
vear later he was re-examined and progress had continued normally. At 
the last examination the Stanford-Binet Intelligence Test was repeated with 
a gain of 6 points, which gave him a rating of superior rather than average 
intelligence. This last rating increased the expectation in reading, and re- 
sulted in a loss of a few points in reading index. 

Clifford’s stuttering gradually decreased, and was not present at all during 
the last two examinations. The sounding-tracing and finger-pointing meth- 
ods seemed effective in preventing stuttering during reading. The pages 
which he read while following the text manually, or by writing while read- 
ing, were noticeably free from stuttering. 

There has been a general improvement in his behavior and social adjust- 
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ment although his excitability persists. In line with his personality, it is 
interesting to note that his taste in reading runs to the highly imaginative 
tales of adventure. 

Clifford’s case, complicated as it was by many problems, illustrates the 
necessity of combined approach from many aspects—psychiatric, psycho- 
logical, and social. With such co-operative treatment, a satisfactory edu- 
cational adjustment has been made by a child who presented difficult per- 
sonality and behavior problems as well as specific disabilities in speech and 
reading. 
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Fic. 42.—Case 37, Charlotte. Reading index, 0.46 to 0.83 


Case 37 (Fig. 42).—Charlotte was thirteen years of age when she was 
first examined. She had started to school at the usual age, but after a num- 
ber of grade repetitions and general unhappy experiences at school was con- 
sidered to be defective in intelligence. On the basis of this conclusion she 
was removed from public school, and placed in a private school for defective 
children. She remained in this school for four years, until the date of the 
first examination. At that time she had refused to return to school, laid down 
the ultimatum that she did not intend to go to school again, and was pre- 
pared to defend her position with all the resistance of body and spirit. She 
was brought to the examination under pressure, and when the reading tests 
were presented she refused to co-operate, saying, ‘‘So this is what they 
brought me here for! Well, you might just as well mark me zero and go on.”’ 
An explanation of reading disabilities was then given to her, showing her 
how they may occur in bright children, and assuring her that she was not 
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necessarily dumb just because she could not read. After giving the Stanford- 
Binet Intelligence Test, the examiner said, “You see, Charlotte, these tests 
make me know that you are a bright girl. A dumb one could not pass them. 
You are only thirteen years old, yet you succeeded with some of the tests 
for fourteen- and sixteen-year-old people.’’ She seemed pleased for a mo- 
ment or two, as if wishing to be convinced, and then retorted, “But these 
tests don’t count. They don’t make any difference. It’s whether or not you 
can read that tells how bright you are.”” Co-operation was finally established, 
however, and the reading tests were completed. The results of the remedial 
instruction are given in the accompanying tabulation. 


CASE 37: TEST SCORES BEFORE, DURING, 
AND AFTER TREATMENT 


Sept. 1929 | Nov. 1929 | Feb. 1930 | June 1930 | Dec. 1930 


Se ee ee nn eee Rammetanmaaene ee od 


Civitas canes 13-7 13-9 14-0 14-4 14-10 
WEA sc oe deed tase een eas 14-3 (14-5) (14-8) (15-0) 10-8 
1.Q. (Stanford-Binet) ..... 105 (105) (105) (105) 112 
Gray’s Oral Reading Para- 

Graphs cas ahs ence 3 3 4.9 6.1 8.0 8.0 
Haggerty Reading Exami- 

NUON 25582 ox ecient 3.6 A5 iewealsselessaeetidusnsayy ee 
Montoe: Silent Reading 

DOB iin de x Karn ea cide eaee ey Geeta one Ns 6.5 7.4 7.7 
Stanford Achievement 

Reading Test.......... [0.0.0.0 ). 00. ce eee 6.5 7.4 7.7 
Jota Word Test.......... 3 6 5.8 Above norms 
Word-Discrimination Test. 3.9 5-7 5.7 Above norms 
Average reading grade..... 3 0 5.2 6.2 7.6 7 8 
Ayers Spelling Scale...... 3.1 61 6 3 7.4 Not given 
Stanford Arithmetic Com- 

putation Test.......... 5.3 6.1 7.5 8.0 Not given 
Reading index ........... 0.46 © 63 © 70 0.83 | Not ob- 

tained 


ANALYSIS OF READING DISABILITY 


Charlotte's reading showed an excessive number of errors in consonants, 
reversals, addition of sounds, omission of sounds, repetition, and addition 
of words. 

She was a fluent mirror-reader and mirror-writer. She was right-handed, 
but preferred the left eye in sighting. She had great difficulty in forming 
visual-auditory associations, and in blending sounds in word-building. She 
was never secure in recognition of complex word patterns although she recog- 
nized the individual letters of words easily. 

Related to the reading disability was a pronounced emotional reaction. 
She believed herself to be defective and was resistant to any attempt at 
further education. 
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RESULTS OF TREATMENT 


Because of Charlotte’s emotional resistance to school, and because of her 
severe retardation which made her a misfit in any grade, we advised that 
she be taken out of school altogether and that a trained tutor give the re- 
medial work in reading. A second tutor was employed to work with her in 
arithmetic, history, geography, and content subjects. For nine months, 
therefore, her education was given individually, and the special work in 
reading was carried out daily for hour or hour-and-a-half periods. She 
proved to be a satisfactory pupil from the standpoint of attitude and effort, 
but the reading disability was an extreme one which required hours of pa- 
tient, repetitive drill for each step of improvement obtained. 

Charlotte gained 4.0 years in reading achievement and increased 0.37 
points in reading index, from September to June. At the June examination, 
all her achievements indicated seventh or eighth grade. The following Sep- 
tember she entered an eighth-grade class from which she graduated credit- 
ably at the end of the school year. An extract from a letter reporting her 
progress is given below: 

Charlotte has enjoyed her year immensely. She seems to feel that the world is 
made for her and that she is well able to cope with it. She just seems jubilant. .... 


During Christmas vacation Charlotte returned for further tests, at which 
time the Stanford-Binet Intelligence Test was repeated. She earned an I.Q. 
of 112 and a rating of superior intelligence. The psychologist giving the 
tests reported as follows: 

I believe the discrepancy between the two tests is due to two factors. First, the 
relief of emotional tension and apprehension permitted Charlotte to do herself great- 
er justice in dealing with the test material than at the first test, and second, the im- 
provement in reading ability permitted her to pass the tests involving reading and 
which were previously failed. The latter examination is, I think, a better rating of 
her true capacity. 


Charlotte entered high school in September, 1931, where she has spent 
several weeks to date, making a good adjustment. Her attitude toward work 
has been excellent. An illustrative incident follows. She was recently in- 
vited out during the week but refused, saying, “Oh, I spend my evenings 
studying. I never go places except on week-ends. You see, I want to make 
good grades this year. It’s very important to get a good start.” This— 
from a child who two years before had refused to go to school again, and 
whose history includes several years in an institution for defective children! 

Qualitatively, Charlotte’s reading retains some of the aspects of her dis- 
ability. Although she is able now to read with comprehension any material 
needed for her courses, she occasionally has to resort to sounding or tracing 
as a method of word-recognition. Small words such as “was,” “saw,” ‘‘had,”’ 
“and,” “this,” etc., sometimes confuse her. Her reading, therefore, has a 
slightly irregular speed quality characterized by periods of comparative 
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facility and periods of blocking in which the separate words must be studied. 
Hence, she hesitates to read aloud before strangers. High-school work, how- 
ever, requires little oral reading, and in silent reading her method of attack 
is not apparent. 

Case 38 (Fig. 43).—Hugh was twelve years old and failing in the sixth 
grade when he was first examined. He resented the examination and scowled 
all the way down the hall to the testing-room. After the test started he was 
easily won over by the examiner’s friendliness. He became communicative, 
and explained his failure as follows: ‘I just get so scared that I can’t do 
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Fic. 43.—Case 38, Hugh. Reading index, 0.62 to 0.92 


anything when we have tests. And when we study everybody begins to 
turn over the pages before I’m through the first paragraph so I know it’s no 
use.”’ His failure at school, his antagonism toward study, and his general 
unhappiness at school caused anxiety in the home. Many problems of dis- 
cipline arose which the parents wished to handle intelligently but were at a 
loss as to the proper tactics to pursue. The results of remedial instruction 
are given in the accompanying tabulation. 


ANALYSIS OF READING DISABILITY 
Hugh’s reading showed excessive errors in the following types: vowels, 
consonants, addition of sounds, omission of sounds, and repetition. 
He was right-handed and right-eyed. He had difficulty in combining the 
sounds of words in word-building and in distinguishing between words of 
similar sounds. 
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Associated with the reading disability was a pronounced resentment 
toward school accompanied by discouragement and a feeling of hopeless 
inferiority. 

RESULTS OF TREATMENT 

In the course of nine months’ treatment Hugh gained 3.3 years in reading 
achievement and 0.30 points in reading index. The remedial work was given 
two or three times a week in hour sittings. In December he had been re- 
tarded in reading approximately one and a half years below his grade place- 
ment at school. The following September he entered the seventh grade with 
a reading achievement of 7.9, almost a year in advance of the usual entrance 


CASE 38: TEST SCORES BEFORE, DURING, 
AND AFTER TREATMENT 


Test Scores Dec. 1929 |March 1930] June 1930 | Sept. r930 | Dec. 1930 
ON), Wen er ee eee 12-3 12-6 12-0 13-0 13-3 
ING Piss seh sae ere Die aegis 13-1 (13-4) (13-7) (13-10) 14-8 
I.Q. (Stanford-Binet).... 107 (107) (107) (107) LIL 
Gray’s Oral Reading Para- 
STADNSs obi 6d sb aches 5.4 6.4 70 8 o Above 
norms 
Monroe Silent Reading Test} 4 6 60 67 74 8.0 
Stanford Achievement in 
Reading Test..........] ....... J eeee. ; 65 8 7 8.9 
Iota Word Test.. ... .. 45 49 49 Above norms 
Word- Discrimination Test 4 2 5 3 Above norms 
Average reading grade..... 4 6 5.9 65 79 8.4 
Ayers Spelling Scale..... 40 45 5 2 67 Not given 
Stanford Arithmetic Com- 
putation Test......... 6 6 85 8 5 8 9 Not given 
Reading index .......... o 62 © 72 o 78 © 92 | Not ob- 


tained 


achievement of 7.0. Since he was placed in a superior school of high scho- 
lastic standards, it was necessary for his reading achievement to be accel- 
erated, in order for him to keep up with the other members of the class. 

Hugh completed the grade’s work creditably and was proud of his ac- 
complishments. He was ambitious and confident of his ability. A repetition 
of the Stanford-Binet Intelligence Test gave him a rating of superior intelli- 
gence. At one of the later conferences with the boy, Hugh described a talk 
which he had made before the class. The examiner asked, ‘But weren’t 
you scared?” He replied, “Oh, no. I’ve done so much during the last year 
that things like that don’t bother me any more.” 

Hugh’s scores on the arithmetic tests improved markedly even though no 
special work was done in this subject. The improvement in arithmetic 
seemed to result from his change of attitude and the emphasis on accuracy 
rather than speed which was developed in the remedial reading work. 
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Case 39 (Fig. 44).—Louis (who is also Case 29 of chap. iv) is a boy who 
had a birth palsy and marked disturbance in speech. Certain aspects of his 
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Fic. 44.—Case 39, Louis. Reading index, 0.37 to 0.56 















case have been presented previously. ‘The results of the remedial instruction 
are given in the accompanying tabulation. 


CASE 39: TEST SCORES BEFORE, DURING, 
AND AFTER TREATMENT 


Test Scores April 1930 Nov. 1930 Feb. 1931 June 1931 

CiAy aid dt te i ehedaee tne 14-1 14-7 14-10 15-3 
| Ee, Ao ee an a ee 13-11 (14-5) (14-8) (15-1) 
I.Q. (Stanford-Binet) ........... 98 (08) (98) (98) 
Gray’s Oral Reading Examination 39 49 51 5 2 
Monroe Silent Reading Test... ... 4.1 4.6 5.0 05 
Tota Word Test...... .......... 2.9 4 2 49 4 8 
Word-Discrimination Test. .... 2.6 35 4.7 49 
Average reading grade........... 3.4 4.3 49 5 5 
Ayers § a gre Scale... 25 3.4 3 5 35 
Stanford Arithmetic C omputation 

OSes casi heats seen ad eh 8.4 9 3 9.3 9 3 
Reading index. ......0..0.00.00058. © 37 0.45 © 51 0.56 


ANALYSIS OF READING DISABILITY 


At the first test the excessive errors in reading were vowels, consonants, 
reversals, addition of sounds, and omission of sounds. 
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Related to the reading disability was a severe articulary speech defect, so 
that Louis could not make himself understood to strangers. The birth injury 
was diagnosed as a central lesion and the speech disturbance as a residual 
aphasia. He was right-handed but left-eyed. He was a fluent mirror-reader. 
He had pronounced difficulty in auditory discrimination of the speech sounds 
and in blending the sounds in word-building. Because of his conspicuous 
speech defect he withdrew from social contacts as much as possible. 


RESULT OF TREATMENT 


Much of the remedial work with Louis was a combination of reading and 
speech-training. The treatment was given usually two hours a week for nine 
months from September until June. During that time he gained 2.1 years in 
reading achievement and o.19 points in reading index. 

His reading disability proved to be a severe one and was not completely 
overcome during the period of treatment. Speech improved greatly during 
the nine months, and he took more part in group activities than he had in 
the past. An extract from a letter reporting progress follows: 

Louis has shown less hesitancy in meeting people than before the special work. 
Friends of the family have spoken of his marked improvement. He is more careful 
of his pronunciation of words although in short answers he seems to lapse back into 
old habits. 


Louis’s development in language usage is illustrated by the following 
samples of spontaneous writing: 

a) Specimen written at the beginning of remedial work: 

when I wos hone one thinkgiven I take my rifle and to hurt rabbit I saw one but 
nave shot at it I went in sone willon brunch by a ceek and sow rabbit and kill it 
went up ona hill and sow undown a post and shot it and get it I come on hone by the 
road and in the deich I saw ome and I shot at it an got it and I had a thinkgiven 
dinner and a thinkgiven rabbit dinner but nat on thinkgiven. 


b) Specimen written at end of remedial work: 

Barney is a horse. He looks funny because he is white and has a brown side to 
his face. He is half asleep but he is awake. When a doy [boy] gets on his back he will 
buck you off when you thought he was asleep. When the water in the tank gets fro- 
zen Barney could get the water without help. He goes to the tank and puts one foot 
in it and uses it for a hammer and gets the water that way. 


Although Louis’s reading is still retarded for his age, his case illus- 
trates the improvement which can be made in spite of marked speech dis- 
turbance associated with a brain lesion. His progress, complicated as it was 
by the severe language handicap, has been somewhat slower than the progress 
made by most cases after the same number of hours of treatment. The work, 
however, has resulted in a much greater educational achievement and a 
happier social adjustment than would have been possible without the 
specialized treatment. 
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Case go (Fig. 45).—Gordon represents a case of severe reading disability 
in a child of inferior mental capacity as judged by the Stanford-Binet Intelli- 
gence Test. The results of the remedial instruction are given in the accom- 


panying tabulation. 
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Fic. 45.—Case 40, Gordon. Reading index, 0.26 to 0.60 


CASE 40: TEST SCORES BEFORE, DURING, 
AND AFTER TREATMENT 
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ANALYSIS OF READING DISABILITY 
Gordon's reading was characterized by excessive errors in vowels, conso- 
nants, reversals, omission of sounds, and words refused. 
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Gordon was right-handed but left-eyed. He was a fluent mirror-reader 
and mirror-writer. He had marked difficulty in discrimination of speech 
sounds and in blending the sounds in word-building. 

Related to the reading disability was a feeling of inferiority and a resentful 
attitude toward school. 

Gordon’s Stanford-Binet I.Q. is 74 and represents borderline-defective 
intelligence. On the Arthur Point Performance Test, however, he earned an 
1.Q. of 111, which gave a rating of superior intelligence. 


RESULTS OF TREATMENT 


Since Gordon’s teacher felt no hope for him and did not wish to co-operate 
in the remedial teaching of a dull child, no remedial work was done between 
June, 1929, and February, 1930. An aunt tried with a little success to give 
the boy some help in phonics but no systematic training was arranged until 
the spring of 1930. He was thereafter given remedial treatment at the Insti- 
tute, in hour or half-hour periods once or twice a week, for a total of approxi- 
mately forty-eight hours. 

His improvement was rapid during the early and later periods of the re- 
medial instruction. There was, however, a period in the middle portion of 
the treatment in which there was little measurable gain. Although the re- 
medial work was given patiently and persistently, it seemed, for a while, as 
if the plateau represented the limit of improvement. A rapid gain followed, 
however, and at the last examination his reading achievement showed 2.6 
years’ progress. He had also made a gain of 0.34 points in reading index. 

Gordon’s mental age, as obtained on the performance test, and his 
achievement in arithmetic are still far in advance of his reading achievement. 
Continued remedial instruction is under way in order to determine whether 
or not it is possible to bring the reading index up to standard. 

Gordon’s case is presented to illustrate improvement in reading in a boy 
who had remained a non-reader during six years at school and whose reading 
disability is associated with a low Stanford-Binet 1.Q. As a result of the in- 
creased educational achievement, he became more self-confident and im- 
proved in attitude toward school. 

Case 41.—Miss C (who is also Case 30 in chap. iv) was given remedial 
treatment in reading to determine the progress which could be made in a 
case of loss of reading ability after encephalitis. Her disability, which has 
been previously described, consisted of a visual defect (right hemianopsia) 
and inability to recognize words as units. She could recognize letters with a 
few inaccuracies, and could determine words by spelling out the letters 
slowly. 

Test scores were not obtained as Miss C’s reading was variable under 
different conditions of speed and attack. Adult material could be read with 
some degree of accuracy if plenty of time for spelling the words was given. 
She failed hopelessly on primer material if she attempted to read words as 
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APPENDIX 


DIRECTIONS FOR GIVING TESTS 


In order to allow duplication of our methods by clinical psychologists, 
directions and norms for the tests described in this study are given here in 
full: The tests require training for successful administration. Without suffi- 
cient preliminary practice the results may be invalidated. Each item of the 
tests has its technique of giving and scoring which must be mastered by the 
examiner. The approach to the child is also an important factor in testing 
cases of reading disability. The examiner should bear in mind the fact that 
the child who is retarded in reading is about to be asked to read, an act which 
he cannot do well and toward which he may have a variety of emotional 
reactions. Tact and ingenuity in obtaining co-operation on the tests is often 
necessary. It is a good plan for examiners who are just learning the test pro- 
cedures to practice upon children who are normal readers and who enjoy 
reading, until the procedures become automatic. The tests then can be given 
to retarded readers, and the examiner, who has perfected the techniques, 
may devote attention primarily to obtaining rapport with the child. 


BATTERY OF TESTS USED IN OBTAINING THE 
EDUCATIONAL PROFILE AND THE 
READING INDEX 


I. INTELLIGENCE TESTS 
Obtain the child’s mental age from the complete form of the Stanford 
revision of the Binet-Simon tests. In a few cases we substituted the Kuhl- 
mann revision for the Stanford revision. Although performance tests and 
other intelligence tests were usually given to the children in order to obtain 
additional data on intellectual capacities, we used only the Binet tests in our 
calculations of the reading index. 


2. READING TESTS 


Give the following series of tests: 

a) Gray’s Oral Reading Paragraphs (Bloomington, Il.: Public School Pub- 
lishing Co.).—In addition to the directions on the sheets accompanying 
the tests, observe the following points: Begin always with paragraph 1. 
Record the exact nature of every error by writing the child’s mispronun- 
ciation phonetically (if not a true word) above the word misread. Aid the 
child by pronouncing for him those words over which he blocks or hesi- 


* Monroe, Diagnostic Reading Tests: Record Blanks, Manual and Materials. Cii- 
cago, IIL: C. H. Stoelting Co. 
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tates for fifteen seconds. Continue each child’s reading until he makes 
seven or more errors in each of two successive paragraphs. Record the 
child’s grade score as found in Gray’s table of B-scores. 

Haggerty Reading Examination, Sigma 1, Test 2 (World Book Co.).—Give 
the tests according to the instructions in the manual, allowing two min- 
utes’ time. The score is the number of correct items minus the number of 
incorrect items. Since the test does not provide scores in grade-tenths, 
the tabulation of grade scores shown was devised from our data on the 
test. 


Score Grade Score Grade Score Grade 
o aC errr ee 1.0 (eee 2:7 5 aera 3.6 
5 ea ere 1.7 Osa tak 3.0 TA nce ich: 3.7 
ee 1.9 Oe ner 3.1 Poekesess 3.8 
Rei Acmades 2.2 1Oc ccs 3:2 10. oy cies 4.0 
Act apemins 2.3 aera 3.3 ee 4.2 
Bon ees 2.5 ) ae ee 3.4 1: See ae 4.4 
Ost aiin 2.6 


Monroe Silent Reading Test (Bloomington, II].: Public School Publishing 
Co.).—Give the tests according to instructions given with the blanks. 
Record the child’s grade score as given in the table of B-scores for com- 
prehension. Give the Monroe Silent Reading Test to children who read 
with third-grade achievement, or above. Give the Haggerty Reading Ex- 
amination below third grade. 

Iota Word Test (Cards I, 11, and III of the Monroe Diagnostic Reading 
Tests. Chicago, Ill.: Stoelting Co.).—The Iota Word Test consists of the 
following fifty-three words printed on three cards: 


Carp I 
dog on Jack 
dig saw tack 
dug of sack 
card for wend 
cart who tend 
Carl how send 

Carp II 
blind done mare 
blond bone fare 
choke tar care 
chuck nip pardon 
spurt ton parlor 
squirt gray target 
repast chew tarnish 
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Carp IIT 
as form pig 
it ball sung 
to pod bed 
left balk plea 


Present the cards, saying, ‘““Here are some words. What is this word?” 
Record the child’s response exactly. If he gives a jumble of sounds for 
the word, record the sounds phonetically (e.g., “brap’’ for “‘blind’”’). En- 
courage the child to try each word by saying, “It doesn’t matter whether 
you get them all right; just try them anyway. You are getting along 
fine.” If the child says that he does not know a word or refuses to attempt 
it, mark the word as refused and proceed to the next one. Spontaneous 
corrections are allowed in counting total words right, but the first re- 
sponse counts as an error in the analysis of errors. Do not give the child 
any aid other than encouragement. The score is the total number of 
words right. 


Score Grade Score Grade Score Grade 
(oa ne 1.0 (= ee 1.9 Re es ele 3.1 
Pests a 1.0 104.653 a3 1.9 BO gue hears 3.2 
7 ee are 1.0 BO sc htcns: 20 27 cece 223 
Sides ans rut OT ieectes 21 cee 3-4 
ee 1.1 22a eas 2.2 20 a8 ih 3.5 
eee 1.2 Cx eae 2.2 AO% a tes 3.6 
Osceuis 1.2 Ly oe 2.3 BT acta 3-7 
(fete 1.3 26 sie awes 2.4 ro 3.8 
Oc rgee 1.3 20 iinet 2.5 ere 3.9 
Oia seins 1.4 oy aera 2.5 0 ee 4.0 

(: ee 1.4 P| re 2.6 ae 4.2 

| Gre are I § 20 evs acs 2.7 7 \ 0 are 4.4 

Bl ise less: 1.5 ; (ce 2.7 ly ae 4.5 

|< ee 1.6 <r 2.8 48.. 4.7 

De era 1.6 RO AG dito 2.9 (se 4.9 

: reer ee 1.7 Kee 3.0 5Oi on tas 5.2 

10% steps 1.8 BAe teas 3.1 f Gnerg eee 5.5 

7 ere eae 1.8 


e) Word-Discrimination Test (Cards VII, VIII, IX, X, XI, and XII of the 
Monroe Diagnostic Reading Tests. Chicago, Ill.: Stoelting Co.).—The 
Word-Discrimination Test consists of forty-seven words each presented 
with a series of confusion words or arrangements of letters. The words are 
printed in a series of six cards. Each word which is to be discriminated is 
marked “‘Key’”’ in the following lists, but, of course, is unmarked on the 
cards presented to the child. 
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in 

is 

on (Key) 
no 

of 

Oo 


only 


aw 
say 
sawing 
was 

saw (Key) 
raw 

look 


made (Key) 
mad 

make 

tries 
maimed 
dame 

may 


trick (Key) 
trich 

tirck 

tick 

trickle 
plays 

track 


tad 

ap 

tup 

soft 
tapper 
tap (Key) 
rap 


doggie 
bog 

do 

cat 

dug 

dot 

dog (Key) 


bad 
deb 
ed 
bet 
bend 
chair 


bed (Key) 


me (Key) 
my 


three 

teer 

true 

limb 

tee 

free 

tree (Key) 


park 

pert 

part (Key) 
small 
party 

prat 

par 


Carp VII 


card (Key) 
curd 

cart 

crad 

car 

cards 

show 


not (Key) 
nut 

rot 

out 

no 

nots 

yes 


Carp VIII 


over 

evre 

every 
owns 

eve 

ever (Key) 
even 


match 

fir 

fire (Key) 
fine 

afire 

ire 

frie 


Carp IX 


clam (Key) 
lam 

clem 

slam 

shut 

calm 

clams 
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choir 

snug 

song 

sunk 

sun 

sung (Key) 
stung 


melk 

milk (Key) 
mill 

milt 

miik 

cows 
milking 


wit 

weth 
which 

with (Key) 
whit 

from 
within 


dall 

round 

tall 

balls 

all 

bell 

ball (Key) 


sopt 
pot 


spat 

spot (Key) 
slot 

sport 


tent 

tind 

tenb 

tends 

end 

work 

tend (Key) 


month 

moth 

out 

south 
mouths 
mouth (Key) 
eyes 


butter 

insects 
betterfly 
bufferfly 
flutterby 
buttelrfly 
butterfly (Key) 


spilt 

splint 
splat 

split (Key) 
knife 

slit 

splick 
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Carp IX—Continued 


blea tread 

flea toast 

play bread (Key) 

pea broad 

plea (Key) bed 

grant breaded 

please dread 
Carp X 

repanst quit 

enough hose 

repest squirt (Key) 

repack squart 

repast (Key) spurit 

perast squirm 

past squirts 

burn (Key) shoulder 

barn shonld 

turn should (Key) 

brun shod 

burr ought 

burned chould 

stove showld 
Carp XI 

parse how 

pruse who (Key) 

purr tho 

change whose 

purses she 

purse (Key) ho 

punse whoa 

float ruler 

flower inch 

floor (Key) lure 

roolf rude 

four rue 

plank rule (Key) 

floors role 
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perlor 

darlor 
parion 

palor 
kitchen 
parlors 
parlor (Key) 


sacred 

scad 

away 
ascared 
stared 

scored 
sacred (Key) 


possibule 
possibe 
possibre 
passable 
pssobile 
possible (Key) 
uncertain 


fog 

far 

of 

or 

form 

the 

for (Key) 


does 

one 

don’t 

were 

bone 

down 

done (Key) 
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Carp XII 
felt shot soceity trilight 
lift short (Key) socierty tiwligth 
lest shirt saciety twalight 
let sort society (Key) twilights 
bring shorten socity darkness 
cleft high sochiety twilight (Key) 
left (Key) shrot racial twiligh 
enbraced dangerous (Key) propartion 
embarced dangrous protion 
embranced dangerorous proporation 
embaced dungerous weighed 
embriced dankerous porprotion 
chivalrous dagenrous proportion (Key) 
embraced (Key) awfully propordion 


Present the cards in the sequence given. Indicate the first column of 
words. Say, “Here are some words. One of these words is ‘on.’ Look at 
every word in the column and point to the one which is ‘on.’ Be sure to 
look at all the words before deciding.’”’ Proceed in the same way for each 
column of words, asking the child to find the key word. Be sure to pro- 
nounce the keyword distinctly. In cases where the child says he does not 
know the word ask him to find the one which is the “best guess.”’ Record 
the word or arrangement of letters selected for each keyword. The score 
is the number of words correctly discriminated. 


Score Grade Score Grade Score Grade 

aw ee 1.0 2Ow seis 2.5 BP sc okgunas 3.8 
Sakae 1.2 7s aera 2.6 Cc ene 3.9 
O.ivas 1.4 7 eee 2.7 LY ee 4.0 
(> ree 1.5 > An me ge 2.8 eee 41 
Vivssns<s 1.6 Yer 2.9 20. dens ¥s 4.2 
12 es 1.7 2G ies 3.0 BPG ucrantes 4.4 
i. ere 1.8 20). dictinis 3.1 RBs oiatice 4.5 
Le. aaa 1.9 7 i Sane are 3.2 206 nats 4.7 
Loans 2.0 7. ee 3.3 4O....... 4.9 
10534352 2.1 20 3s ents 3.5 AT 225228 5.1 
EP cedawss 2.2 20s. 5e854 3.6 cy ee 5.3 
|. are 2.3 Siva dedes 3-7 SnD ee 5-5 
1024 suie's 2.4 


J) Stanford Achievement Test in Reading (World Book Co.).—Children whose 
reading achievements were above the norms of any of the previously 
mentioned tests were given, in addition, the Stanford Achievement Test 
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in reading. The grade scores thus obtained were included in the average 
grade score instead of the score on the tests which were above norms. 


3. ARITHMETIC TESTS 


Obtain the child’s arithmetic grade score from the Stanford Achievement 
Arithmetic Computation Test (World Book Co.). In addition to the direc- 
tions given in the manual for Test 4, make sure that the child can read the 
words ‘“‘add,” “‘subtract,” “multiply,” “divide.” If the child cannot read 
the words, tell him the words at the top of each problem in Test 4. Do not 
explain the meaning of the term, but make sure that the child is not using a 


wrong computation process through inability to read. 


4. SPELLING TESTS 


Eighty words were selected from Ayers Spelling Scale and were arranged 
for Grades IJ, II, III-IV, V-VI, and VIJ-VHI. The lists follow: 


Oral Spelling 
I-11 IlI-IV V-VI 
day catch eight 
eat black afraid 
sit warm uncle 
lot unless rather 
box clothing comfort 
belong began elect 
door able aboard 
yes gone jail 
low suit shed 
soft track retire 


Written Spelling 


I-II III-IV V-VI 
how watch knew 
stand dash remain 
bring fell direct 
tell fight appear 
ball buy liberty 
ask stop enough 
way walk fact 

has grant September 
baby soap station 
ran news between 


VII-VIill 
often 
stopped 
motion 
theater 
improvement 
century 
total 
mention 
arrive 


supply 


VII-VUlI 
assist 
difference 
examination 
particular 
affair 
course 
neither 
local 
marriage 
further 


The score for each list is the percentage of correct words. Score separately 
the oral and written productions. Begin always with list I-II. If the child 
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receives a score of 50 or more, give the next higher test. Continue with suc- 
cessive lists until the child receives a score of less than so. Average the grade 
scores for each list to obtain the final spelling grade score (see accompanying 
tabulation showing scores for the different lists). 





Score i iiiv VILVIII 
Oi iiwewnGere (seis 1.0 1.6 2.3 3-4 
10.. 1.3 1.8 2.6 3.8 
20 + 34 as 1.5 2.0 2.8 4.5 
30.. 1.7 2.2 3.1 4.7 
40.. 1.8 2.5 3 4 5.0 
5o.. 2.1 2.8 3-7 5.3 
6o.. 2.3 3.1 4.1 5.7 
70. . 25 3-5 4.6 6 3 
Bo. . 2.7 4.0 5.5 7.1 
go... 3.1 4.7 6.5 8.5 


If the child receives 100 per cent on a list, give him the highest grade on 
that list unless he would be penalized thereby. The following examples illus- 
trate the methods of scoring the test. A child was given list I-II in written 
spelling, making a score of 100 per cent. He was then given list III-IV, scor- 
ing 70 per cent. He was then given list V-VI, scoring 40 per cent. No further 
list was given, since 40 is less than the required 50. His grade scores were 
3.1 for list I-II, 3.5 for list III-IV, and 3.4 for list V-VI. He would therefore 
be penalized by including the score 3.1 for list I-II in the average of the 
scores, because the score 3.1 is less than the scores 3.5 and 3.4. Since he ob- 
tained 100 on the list, we assume that he may have had a score at an un- 
determined point above 3.1. Had he obtained only 90 on the list, however, 
the score 3.1 would have been included in the average. Another child was 
given the lists and obtained the following scores: list I-II, 100 per cent, or 
3.1; list LII-1V, 50 per cent, or 2.8; list V-VI, 20 per cent, or 2.8. This child 
was not penalized by including the score of 3.1 in the average. He was there- 
fore allowed the credit for the good performance on the first list, and his 
final average was 2.9. 


5. AGE-GRADE SCALE 


In transmuting chronological age and mental! age into grade-equivalent 
scores we used a scale which assumes that the child enters school at six and 
gains one grade for each year of chronological age. The assumption does not 
take into consideration the average ages actually found in the grades. We 
did not select an age-grade scale which includes the ages of grade-repeaters 
in the norms. We desired that any retardation which the child possesses 
would be apparent and not disguised by a scale which is affected by retarda- 
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tion (see accompanying tabulation showing grade by years, and grade-tenths 
by months). 


Years Grade Months Grade-Tenth 
Orc I ° 
Pe ee 2 I 
Bins oecees 3 2 
Ose dats 4 3 

TOenek ue dd 5 3 
Pls Gases 6 4 
Ta Beets s 7 5 
; i ere eee 8 6 
Ye ee 9 7 
To i cer ereets 10 8 
10: 220k: II 8 
iy fae ee 12 9 





Obtain the grade unit from the year’s scale and the grade-tenth from the 
month’s scale. A child of six years and eight months would have a grade 
placement of 1.7; a child of ten years and no months would have a grade 
placement of 5.0, etc. 


6. CALCULATION OF THE READING INDEX 


Obtain the grade-equivalent scores for the child’s chronological age, 
mental age, and the grade score on the Arithmetic Computation Test. The 
average of these grade scores is the child’s expectancy grade, since we expect 
his reading to be harmonious with chronological age, mental age, and arith- 
metic. Obtain the average grade score for the battery of reading tests. The 
reading index is the quotient obtained by dividing the reading grade by the 


expectancy grade. 


Example 
CASE: GORDON 
Grade Score 
CASO ens tae et eee aed cular. Tahara» she? 4.1 
M.A.=10-2.. 0.0.0.0 0c eee Lettie 0s a Wee S68 
Gray’s Oral Reading Paragraphs ... . . ... .-.. 3.2 
Haggerty Reading Test......... .. as inte ge ans poe Bek 
Iota Word Test.................. weal hace <EPeie ane 
Word-Discrimination Test................ 0. ee 
Stanford Arithmetic Computation Test... ........... 4.5 


Expectancy grade (average of 4.1, 5.2, and 4.5) =4.6 
Reading grade (average of 3.2, 2.5, 2.6, and 2.0) = 2.6 


Reading index=* §=0.57 


The standard deviations and percentile ranks of the reading indices are 
given in chapter i, Table VII. 
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DIRECTIONS FOR SCORING ERRORS IN OBTAINING 
THE PROFILE OF ERRORS 


The child’s profile of errors is taken from three sources: the Iota Word 
Test, Gray’s Oral Reading Paragraphs, and the Word-Discrimination Test. 
Every error made by the child on the three tests is analyzed and classified 
into the following error-types: 


Error-Type Examples 
Faulty vowels................. these read those 
Faulty consonants............. then read them 
Reversals.............000 000: was read saw 
Addition of sounds............. tap read trap 
Omission of sounds............ away read way 
Substitution of words.......... lived read was 
Repetition.................... the dog read the the dog 
Addition of words............. the dog read the little dog 
Omission of words............. the little dog read the dog 
Words refused or aided......... “T don’t know that word.’’* 


* Aid is given only in Gray's Oral Reading Paragraphs. 


In making a tabulation of errors on the Iota Word Test and Gray’s Oral 
Reading Paragraphs follow these instructions: 

1. Many pronunciations contain more than one type of error, as “tap” 
read “‘track,’’ a faulty consonant and a sound-addition. Count each type 
found in the mispronunciation. 

2. Do not count as a substitution any mispronunciation which has a con- 
sonant or vowel identical with the text or which can be related to the text by 
reversed letters. 

3. Mispronunciations due to speech defects or foreign dialects are not 
counted as reading errors if they occur in spontaneous conversation as well 
as in reading. For example, “this” read “dis” is not counted as a consonant 
reading error in an Italian child who consistently says ‘“‘mudder,”’ ‘‘fadder,”’ 
“den,” etc., for “mother,” “father,” “then,” etc. 

4. If by simply changing the sequence of letters within a word another 
true word can be made, as ‘“‘on,”’ “‘no”’; ‘‘form,” “from,” etc., and if the con- 
sonants and vowels are correct for the reversed sequence, count the error 
only as a reversal. 

5. Bear in mind the fact that the comparison made between the word and 
the mispronunciation is primarily one of sounds. Write the word and its 
mispronunciation below each other and check carefully sound by sound. Ch, 
Sh, ck, th, etc., are single consonants. C/, 5/, br, etc., are blends of two con- 
sonants. Ea, igh, ough, etc., are regarded as single vowels. 

In making a tabulation of the errors in the Word-Discrimination Test, 
use the following key to errors. The errors are scored in a different manner 
from the Gray and Iota tests in that only one error-type is counted for each 
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word, and a key to the errors is given. The labor of scoring errors is there- 
fore reduced considerably in this test. 
1. If the child indicates one of the following, credit him with a vowel error. 


Card VIE —s Card VIII Card IX Card X Card XI Card XII 
in mad tup moth splat lift 

dug my pert repest parse shirt 

curd over clem squart whoa saciety 
song weth spat scored far twalight 
say track tind betterfly has embriced 
bad true play barn flower dungerous 
nut fir broad showld role propartion 
melk bell perlor possable down 


2. If the child indicates one of the following, credit him with a consonant 
error. 


Card VII Card VIII Card IX Card X Card XI Card XII 
of make rap south splick lest 
dot be park repack punse sort 
cart even slam squirm the sochiety 
sunk which slot stared fog trilight 
raw trich tent bufferfly him enbraced 
bet free flea turn float dankerous 
rot fine tread chould rude propordion 
milt tall parlon possibre = does 

3. If the child indicates one of the following, credit him with a reversal. 
Card VII Card VIII Card IX Card X Card XI Card XII 
no dame tad month split felt 
bog em prat perast pruse shrot 
crad evre calm spurit how soceity 
snug whit sopt sacred of tiwligth 
was tirck tenb flutterby she embarced 
deb teer blea brun roolf dagenrous 
out frie dread shonld lure porprotion 
mlik dall darlor pssobile bone 


4. If the child indicates one of the following, credit him with a sound- 
addition. 


Card VI 
only 
doggie 
cards 
stung 
sawing 
bend 
nots 


‘ki 


Card VIII 


maimed 


meat 
every 
within 
trickle 
three 
afire 
balls 


Card IX 
tapper 
party 
clams 
sport 
tends 
please 


breaded 


parlors 


Card X 
mouths 
repanst 
squirts 
ascared 


buttelrfly 


burned 


shoulder 
possibule 


Card XI 
splint 
purses 
whose 
form 
this 
floors 
ruler 
don’t 


Card XII 
cleft 
shorten 
socierty 
twilights 
embranced 
dangerorous 
proporation 
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5. If the child indicates one of the following, credit him with a sound- 
omission. 


Card VII = Card VITI Card IX Card X Card XI Card XII 
Oo may ap out slit let 

do ee par past purr shot 

car eve lam quit ho socity 
sun wit pot scad or twiligh 
aw tick end butter is embaced 
ed tee pea burr four dangrous 
no ire bed shed rue protion 
mill all palor possibe one 


6. If the child indicates one of the following, credit him with a substitu- 
tion. 


Card VII Card VIII Card IX Card X Card XI Card XII 
is tries soft eyes knife bring 

cat us small enough change high 

show owns shut hose she racial 
choir from ink away the darkness 
look plays work insects their chivalrous 
chair limb grant stove plank awfully 
yes match toast ought inch weighed 
cows round kitchen uncertain were 


Summate the errors made by the child on the three tests—Gray’s Oral 
Reading Paragraphs, Iota Word Test, and Word-Discrimination Test—for 
each error-type. The totals thus obtained constitute the raw profile of errors. 
Obtain the proportionate scores from Table VIII and the 2z-scores from 
Tables IX-XIX in chapter iti. 

An example is given to illustrate the complete process of analyzing errors, 
and obtaining the final profile of errors. The child who made the errors shown 
had a severe reading defect, reading index 0.42 and a reading-grade achieve- 


ment of 1.9. 
Errors Made in the Iota Word Test 


Text Mispronunciation Analysis 

digs 6:66 asain’ big reversal 

GURsco24406 447 bug reversal 

CATA os ba vedune cape vowel, omission of sound, reversal 
ONvucchscasusoes no reversal 

WhO .3uo ees no consonant, vowel 

thE is oaeuds take vowel 

sack.......... stick addition of sound, vowel 
blind.......... blend vowel 

blond......... blownd vowel 

choke......... shuck consonant, vowel 


apurt.......... spurd consonant 


APPENDIX 195 


Analysis 
reversal, consonant, vowel 
omission of sound, vowel 
reversal, vowel, consonant, omission of sound 
vowel 
vowel 
reversal, vowel, consonant 
reversal 
consonant, vowel 
consonant, reversal 
consonant 
vowel, consonant, omission of sound 
consonant 
consonant, vowel 
vowel 
reversal, vowel 
addition of sound, vowel 
addition of sound 


Text Mispronunciation 
squirt......... spring 
repast paste 
request........ push 
done.......... doan 
0) cee ere tare 
DID sswees 44-255 pear 
LON 6 ie Sek not 
chew.......... show 
pardon........ carbon 
parlor carbor 
tarnish........ tripe 
BS irae haat ass 
farm.......... torn 
ball........... bale 
pod........... bode 
sung.......... spring 
plea please 
Errors Made tn 
Text 
Par. 1: 
] Oey ae! > {eee 
wanted 
POs Fux. 
5 would not. 
6 The little boy... 
7 without...... 
V5 cose eet 
8 boy. 
Par. 2: 
L.1 Once there was... 
little pig... . 
2 with........ 
2 SAW sae che 
his four feet...... 


his four feet 


Gray's Oral Reading Paragraphs 
Mispronunciation Analysis 
. the consonant 
. went vowel, omission of sound 
the substitution 
. wouldn’t omission of sound 
The boy omission of word 
. blocked over word aided 
word for 15 
seconds 
. why consonant 
. dog reversal, vowel, addition of 
sound 
Once there two repetitions 
Once there was 
little pig two repetitions 
little pig 
. where consonant, reversal, vowel 
. was reversal 
his four feet three repetitions 
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Mispronunciation 
Mother, he said... Mother he said 
he said 
what............. blocked over 
word for 15 
seconds 
my feet.......... my four little 
feet 
DIG egiadeecce bug 
TOUNG cee siucden cs around 
round............ around 
DENG 223 is Pe barn 


Analysis 
two repetitions 


word aided 


two word-additions 


vowel, reversal 

addition of sound 

addition of sound 

reversal, vowel, addition of 
sound 


Errors Made in the Word-Discrimination Test 


Keyword Word Chosen by Child 
COP cf iabuas dss crad 
bed............ deb 
milk........... melk 
made mad 
ever... oo... ee. evre 
with. .......... whit 
tHiCk: ssad'sx teks trickle 
ATE od coda es fir 

ball cic 2da esas dall 
part.........5. prat 
clam........... clem 
tend........... tind 
plea............ play 
bread.......... bed 
mouth......... month 
repast.......... repest 
squirt.......... squirts 
butterfly. ... betterfly 
DUR 4 ada turn 
possible........ passable 
SDHC cxxakeeeals splint 
purse.......... purses 
who............ how 

BIS cee temas has 

TUl@ ccc ki ees ruler 
lefts: eectacs lest 
short........... sort 
society......... soceity 
twilight........ darkness 
dangerous...... dangrous 
proportion...... propordion 


Analysis 
reversal 
reversal 
vowel 
vowel 
reversal 
reversal 
addition of sound 
vowel 
reversal 
reversal 
vowel 
vowel 
vowel 
omission of sound 
reversal 
vowel 
addition of sound 
vowel 
consonant 
vowel 
addition of sound 
addition of sound 
reversal 
vowel 
addition of sound 
consonant 
consonant 
reversal 
substitution 
omission of sound 
consonant 
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Final Tabulation of Errors 
Raw Proportionate 


Error-Type Profile of | Score for soo s-Scores} 
Errors* Words? 

Faulty vowels............... 34 86 +4.0 
Faulty consonants........... 19 48 +2.2 
Reversals................... 24 61 +4.4 
Addition of sounds........... 12 31 +0.7 
Omission of sounds.......... 8 20 +1.0 
Substitution. ............... 2 5 0.0 
Repetition.................. 9 23 +o0.6 
Addition of words........... 2 5 +0.3 
Omission of words........... I 3 +0.3 
Words refused and aided..... 5 —0.7 

Total errors............. 113 287 +2.3 


* Obtained by counting the number of each type of error made on the three tests. 


t Obtained from Table VIII, chap. iii. Column 2 is used in the table because the child read two 
paragraphs in Gray’s test. 


t Obtained from Tables IX-XIX in chap. iii according to instructions given in chap. ili. In this 
case the child’s reading grade taken from the four tests was 1.9. 

Inter pretation.—The error profile given herewith indicates extreme devia- 
tions from the mean of unselected children in reversals and vowels, marked 
deviations in consonants and total errors, and a slight deviation in omissions 
of sounds. All other error-types fall approximately within the P.E. range 
(i.e., +.6745 z-score) and may be regarded as normal. 


DIRECTIONS FOR GIVING THE SUPPLEMENTARY TESTS 


I. MIRROR-READING TEST' 


The materials for giving the test consist of a smal] mirror (about 5X8 in. 
in dimension) with a folding stand for holding it upright, and the Searson and 
Martin Primer (Chicago, Ill.: University Publishing Co.). The text to be 
read from the mirror is found on page 82 and is as follows: 

Once there was a little girl. She had a pretty little doll. One day the doll was 
lost. The little girl said, ‘‘Where is my dolly?” ‘I can not find her, Mother. Did 
you take my dolly?” Mother said, ‘‘No, I did not take your dolly.” 


Arrange the book with text facing the mirror. The child in looking over 
the top of the book into the mirror should have a clear image of the reversed 
text. Say, ‘Did you ever try to read from a mirror? It is fun to try. Let’s 
see how well you can do it.”’ The examiner indicates the beginning of the 
first sentence. ‘‘Do you see there in the mirror where my pencil is pointing? 
Begin right there and read the whole page.” If the child hesitates for fifteen 


* Marion Monroe, Methods for Diagnosis and Treatment of Cases of Reading Dis- 
ability ‘Genetic Psychology Monographs” (Clark University Press), Vol. IV, Nos. 
4and 5, Oct.-Nov. 1928. 
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seconds over a word, say, “Just skip that word and go on.” No aid is given. 
Record time and errors. 


NORMS 












Reading | Interquartile Range Fluency Greater|Fluency Greater 





Grade of Norma] Readers Peng ead a ill 
Time for reading passage.| 1 Incomplete—234” | 233'-219” | 218” or less 
2 265-122" I2I - 75 74 oF less 
3 210 —II5 114 — 89 88 or less 
4 325 —150 140 — go 89 or less 
Errors in reading passage| 1 Incomplete—23 22-18 17 or less 
2 21-7 6- 3 2 or less 
3. | 14-4 3- 1 ° 
4 | 19-4 3-1 ° 
Ratio of mirror-reading to 
normal time*......... I Incomplete-1.7 | 1.6-1.3 1.2 or less 
2 7.9-3.2 3.I-1.5 1.4 or less 
3 7.974.4 4.372.7 2.6 or less 
4 16.0-8.0 7.9-5.3 5.2 or less 


* Obtained by dividing time for reading the passage in mirror by time for reading par. 2 of Gray's 
Oral Paragraphs. 


2. MIRROR-WRITING TEST" 


The test words which are to be written in mirror-writing are “man,” 
“cat,” “see,” “boy,” “dog.”’ The examiner should practice until he can write 
the words easily in mirror-writing. The words should ap- 
pear as in Figure 46. Say to the child, “I am going to write 
some words for you, only I am going to write them back- 
ward. I'll begin here [indicating the right-hand side of the 
paper] and go back in this direction [indicating toward the 
left]. The child’s position is arranged so that he views 
the process from the same side of the table as the exam- 
iner. The child is asked to read each word after the examin- 
er has written it. If he cannot, the examiner tells him the 
word. The models are then removed from sight and the 
examiner says, “Now you write the words backward just 
like I did.” Dictate each word, telling the child how to 
spell the word if he does not know how. The number 
of letters correctly written in mirror-writing are counted 


Ate! 


ae hs in each word and summated. To score as correct, the 
rocenidine ‘nmit~ Jetter must be perfectly reversed in every detail. The 


child is allowed unlimited time and may make spon- 
taneous corrections. 


' Tbid. 
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Interquartile Fluency Greater | Fluency Greater 
Reading Grade ol Normal] | than 75 Per Cent | than go Per C 
Pa aes G Nama | col Norcal 


ormals 
ree eee tee o-3 4-5 6 or more 
2iu8G, adi d Re4s 3-8 g-I0 II Or more 
Sick. & seurdae tes 4-9 10-12 13 Or more 
? Cee ae 5-9 10-12 13 Or more 


3. AUDITORY WORD-DISCRIMINATION TEST 


Say to the child, “I am going to say some pairs of words. Sometimes the 
words will be the same, and sometimes they will be different. You tell me 
after each pair whether you think the words are the same or different. ‘Was— 
was,’ yes, they are the same. ‘Run—ran,’ no they are not the same; they are 
different. Listen carefully.” Turn the child’s chair so that he cannot see the 
examiner’s lips. Pronounce the following pairs of words and have the child 
respond “same” or “different.” Articulate clearly but be careful to give no 
special emphasis to the pairs. 


HIM ke ak . tim Diticew. cidade bet 

(8D echt agers tip ocean..... .. ocean 
send... . ..... sand pound..... .. pond 
rain... . . Tain hunts.... ... huts 
bud....  .... but buttercup. cupperbut 
out... .. out chin..... shin 
shall...... . Shall wonderful. . wonderful 
butterfly.. . . flutterby cashing.. .... catching 
dime... ... dine swing........ sling 
giad.. .. glad trot.... ... trot 


Norms.—The score is the number of errors made. Norma] performance 
(interquartile range of unselected first-grade children) is indicated by o-2 
errors. Difficulty in discrimination is indicated by 3-5 errors. Six or more 
errors indicate extreme difficulty in discrimination. 


4. VISUAL-AUDITORY LEARNING TEST 


Five nonsense syllables are to be associated with five nonsense forms (see 
Fig. 47). Say, “Here are some cards with some funny figures on them. Each 
figure has a funny name. I will show the figure and tell you its name. Listen 
carefully and try to remember the names. [Place Card 1 before child.] See 
this. This is ree. [Allow five seconds. Remove and place Card 2 before child.] 
See this. This is soo. [Allow five seconds. Remove and place Card 3 before 
child.} See this. This is ma. [Proceed in the same manner for f6 and #.) 
Now, let’s see how many you can remember. What is the name of this one?” 
etc. Ask for recall of the cards in the same order as presented. Each correct 
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association gives a score of 1. Give three trials, presenting cards and names 
in the same procedure each time as before. The final score is the total num- 
ber of correct associations in the three trials. The maximum score is 15. 


4. £3 
Fic. 47.—Figures used in aa learning test 


Norms.—Scores 6-10 indicate normal performance (interquartile range of 
unselected first-grade children). Scores 2-5 indicate difficulty in forming 
visual-auditory associations. Scores o~1 indicate extreme difficulty in form- 
ing visual-auditory associations. 


5. SOUND-BLENDING TEST 


Say to the child, “Now I am going to tell you the sounds of a word. Listen 
carefully and tell me what the word is.”’ If the child fails to comprehend the 
instructions, demonstrate with the sounds of the first word, “‘shoe.’’ ‘Listen: 
sh - 0¢, sh - oe, ‘shoe.’ Do you hear how sh - 0¢ makes ‘shoe’?” Articulate the 
sounds clearly, in the correct sequence, and with a distinct pause between 
each sound. Proceed at the rate of two sounds a second. 


Test Words 
Sh - 0€ r-u-n b-a-b-te-s 
m- 6 b-r-ai-n m-a-k-1t-ng 
g-0 1-i-H-le S-¢-c-r-e-t 
C-a-n b-r-ow-n m-y-s-e-l-f 
b-o-p p-a-r-t-y g-o-l-d-e-n 


The score is the number of words blended correctly from their sounds. 
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NORMS 


° , Indicates Extreme 
Interquartile [Indicates Difficulty| nig cutty in Sound- 


Reading Grade Range of Unselected} !" Sound-blending blending Worse 


: Worse than 75 Per 
School Children n than er Cent 
Cent Normals ornials 


ee ee ee 11-6 5-3 2 or less 
| Eee ee Ona 12-8 7-5 4 or less 
, Pee ee ee 12-8 7-5 4 or less 
) re ee ee 12-9 8-6 5 or less 
Sua eousasees 13-10 9-8 7 or less 


6. HANDEDNESS TESTS AND EYEDNESS TESTS 


The series of tests for hand-and-eye preference which are described in 
chapter v may be supplemented by a variety of additional tests in those 
cases in which determination of preference is doubtful. Since much of the 
remedial instruction in reading necessitates manual responses, it is advisable 
to determine the child’s more facile hand before beginning training. 
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